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When your Winding Problems get TOUGH 
call a BELDEN WIRE ENGINEER 


Those “‘new” products you are now considering 


for postwar markets may create 
many new coil winding problems. 
Smaller winding spaces, higher rat- 
ings, or closer mechanical clearances 
may call for new types or shapes 
of coil windings. You may run into 
unexpected winding machine diffi- 
culties which cannot be solved with 
ordinary types of coil winding 
equipment. 


Whatever your problem, the 


BALANCED INSULATION 
Belden Magnet Wires have Bal- 


anced Insulation. Essential electri- 
cal and mechanical characteristics 
are combined in baianced propor- 
tions, thus reducing rejections due 
to poor insulation. For lowest over- 


all winding costs, specify Belden. 





quickest way to solve it is to call in a Belden Wire 


Engineer. He will gladly help you 
over the tough spots. He is backed 
by more than a third century of 
experience with magnet wires and 
coil winding machines. His work 
covers all phases from the basic 
wire specifications to the latest pro- 
duction methods. 

Belden Wire Engineering Service 
saves time and money .. . and it cuts 


over-all winding costs. 


Belden Manufacturing Company, 4633 W.Van Buren St., Chicago 44, Illinois 





Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMELS AND TEXTILE INSULATIONS 
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@ Now, with none too many ball bearings available 
for a great deal of important work, it is more neces- 
sary than ever to use them right; to apply them with 
careful consideration for the conditions under which 
they must operate; to obtain from them the longest 
possible service life.... You may not have problems 
that would benefit from details such as shown here, 
J but the experience of New Departure engineers is 
always open to you for aid in bearing applications 
of any nature. 


NEW DEPARTURE 


BALL BEARINGS =: 
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| THIS BEARING MOUNTING 














Inside . . : 


a steady shower of oil 
to lubricate the bearings 


r operation in 
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is subjected to considerable moisture below the hous- 
ing cover “C.” The water-pump type of seal with 
synthane disc “B” is lightly oil lubricated and very 
effective. 


Since temperatures above bearings are rather 
high, oil is circulated in such a manner as to provide 
a definite cooling effect. 


The slinger “A” is cupped to trap oil when | 
machine is stopped. When started this oil furnishes 
instant lubrication for bearings. 

Oil reservoir is large for long operating periods 
without attention. Baffle prevents bulk of oil in 
reservoir from churning. 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS CORPORATION + BRISTOL, CONNECTICUT 


Sales Branches: DETROIT, G. M. Bldg., Trinity 2-4700 © CHICAGO, 230N. Michigan Ave., State 5454 © LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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LOW WEIGHT 


COMPACT DESIGN... 


These’ important advantages— 
identified with Black & Decker 
aircraft motors—characterize 
our entire line of special appli- 
cation, fractional horsepower 
motors. 


SO Years Experience 
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IN SMALL MOTORS..... 


e During this time we have designed and built fractional 
horsepower motors for over three thousand special 
applications! On this list are home appliances, produc- 
tion machines, industrial tools, business machines and 
many other classifications. 


Although our manufacturing facilities today are entirely 
engaged in the production of motors for the war effort, 
our engineering department will be glad to talk with 
you about your future plans. 


THE BLACK & DECKER ELECTRIC COMPANY 
KENT, OHIO 





FRACTIONAL HORSEPOWER 





SPECIAL APPLICATION MOTORS 
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SPG-CAPACITORS 


TYPE SPG* 

RATINGS . . .05 to 2.0 mfd. 600 V. D.C. 

-.05 mfd. to 1.0 mfd. 1,000 V. D. C. 

STANDARD CAPACITANCE TOLERANCE . . . 20%** 

TEST VOLTAGE ..... Twice D.C. rating 

ow ae 2,500 Volts D. C. 

OPERATING TEMPERATURE . .-55° Fto 185° F 
SHUNT RESISTANCE 

-05 to 0.1 mfd. 20,000 megohms 

«25 to 0.5 mfd. 12,000 megohms 

1.0 mfd. 10,000 megohms 

2.0 mfd. 5,000 megohms 

POWER FACTOR 1,000 cycles—.002 to .005 

CONTAINER SIZE 
Width %”, length 154.4”, height 2%” 
MOUNTING HOLE CENTERS ......... 1%” 









SPECIFICATIONS 


Old Mining Shaft at New- 
gate Prison in Granby, Conn. 
The Granby Mines, perhaps 
the most historic in America, 
are over 225 years old. 


The Capacity to TAKE IT!” 


Tobe Capacitors'‘have proved they can “take ic” — 
under all operating conditions. Their reputation 
for long life and dependability has*grown con- 
stantly through sixteen years of specialized capac- 
itor manufacturing experience. Behind this rec- 
ord stands unceasing Tobe research, frequent and 
rigid inspections and conservative ratings. The 
Tobe SPG capacitor illustrated below is a good 
example of Tobe quality. Top grade materials, 
of course. Kraft tissue, aluminum foil. Mineral oil 
impregnated and filled, in a streamlined drawn 
container, hermetically sealed. Designed for 
operation under a wide temperature range. Tobe 
engineers are at your ready disposal in all 
capacitor problems. Inquiries and requests for 
samples will receive prompt attention. 


MIDGET SPG-CAPACITORS 
TYPE SPGM* 
RATINGS . . . .05, .1 and 

2x05. 600 V: D.C. 

.05and.1 1,000 V.D.C. 

STANDARD CAPACITANCE TOLERANCE . . . 20%** 
dk ere 2,500 V. D.C. 
OPERATING TEMPERATURES. . -55° Fto 185° F 
SHUNT RESISTANCE. . . . 20,000 megohms 
POWER FACTOR . . At 1,000 cycles—.0075 
Ze  §« . s+ aa 4 
Width %", length 154.6”, height 111%,’ 
MOUNTING HOLE CENTERS ......... 12” 









MIDGET 
SPG 
CAPACITOR 










SPG 
CAPACITOR 





*Data sheets showing complete code number for units having a specific capaci- 
tance value and voltage rating available on request. **Other tolerances available. 


EUTSCHM AY 
¢? N 
K © 
eo ko Illustrations show capacitors with terminals on bottom. 
e Capacitors also available with terminals on top. 
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Zo A small part in victory today...A BIG PART IN INDUSTRY TOMORROW 
\ 
[ev “ MASSACHY” 
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The most accurate and most complex sight- 
ing instrument ever devised by man is the 
Norden Bombsight. It is made up of thou- 
sands of separate parts, so precisely fitted 
and synchronized that the slightest error 
in any one could destroy the effectiveness 
of the whole unit. Everything must be 
perfect! 

Callite is proud to be one of the four- 
score firms working with the Victor Adding 
Machine Company to produce Norden 
Bombsights. Callite Contacts are among its 
precision-engineered parts. We invite the 
inquiries of manufacturers interested in 
components capable of meeting such high 
standards of accuracy. Callite Tungsten 
Corp., 547 Thirty-ninth St., Union City, N. J. 

h Offices: Chicago, Cleveland. 


SUSTAINED 
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"AMERICAN ZZ/-SCREWS 


Prevent Disastrous Slips 


«+ in setting fractured bones 
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Just as American Phillips Screws pro- 
tect against slashes on an airplane's 
skin, so they protect fracture-patients 
against wounds caused by the driver 
slipping out of slotted-head screws. 


American Phillips Driver with the 
recessed American Phillips Screw 
is positive prevention of the driver slip- 
ping out, and ripping up the plane’s 

“skin’’ ...on which not a scratch 


A western surgeon writes: ‘‘We have 
is ereninsibsle. 


hada Vitallium metal driverand screws 
cast on this (Phillips) principle, and 
have been highly gratified by their use. 
Time of driving is much less. Driver 
never slips and jabs the patient. Actual 
asepsis (freedom from germs) is better 
because the surgeon is not tempted to 
use his free hand to steady the driver’ ’. 


American Phillips Screw and Driver 
align themselves automatically into 
a single unit that can't drive any way 
but straight. That’s why American 
Phillips Screws are so easy to handle, 

so quick to drive, so untiring even to 
women workers. 


les Firm, 4-point engagement of the 
| 
| 


And that's why, in all applications from 
airplane manufacturing to bone surgery, 
thetotal time they save often adds upto 50%. 


No matter what your fastening prob- 
lem, you will profit equally by using 
American Phillips Screws. 





AMERICAN SCREW COMPANY 


PROVIDENCE 1, 
RHODE ISLAND 







CHICAGO 11: 589 E. Illinois Street 
DETROIT 2: 502 Stephenson Buliding 
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Put the screws on the enemy .. 


BUY WAR BONDS! 
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HOW STYRAMIC HT COMPARES WITH OTHER MONSANTO THERMOPLASTICS 


Clarity transparent transparent opaque transparent 
(water white) (light amber) (water white) 
Color range grey and 
natural only 


Rockwell Hardness M80—M90 | moo 


Burning rate slow chars slightly self-extinguishing 
| but will not burn 


Molding methods injection injection injection injection 
compression compression compression compression 
extrusion extrusion extrusion 


Molding qualities excellent excellent excellent 





Machining qualities very good very good very good 


Tensile strength, p.s.i. 6,000—7,000 


Flexural strength, p.s.i. 8,000—10,000 
0.3—0.4 


Impact strength, Izod, 


0.35—0.45 | 3 | 0.27 


ft. Ibs. per in. notch 


ome points, 168°F.—176°F, | 220°F.—230°F. | 184°F.—187°F. 236°F, 
= ° . : . ; : a 
ater absorption after , mma AAG 
ee . | | ona 
Effect of acids none except strong, same as some os same as 
non-oxidizing Lustron ustron Lustron 
acids attack 
Solubility soluble in aromatic same as | same as 
and chlorinated Lustron Lustron Lustron 
hydrocarbons 
Effect of hot water boiling water dis- boiling water | boiling water dis- | boiling water 
torts and crazes has no effect | torts and crazes has no effect 


Electrical properties 
at low frequencies excellent good excellent excellent 





at high frequencies excellent good excellent excellent 
at ultra-high frequencies excellent fair very good excellent 
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NEW THERMOPLASTIC FOR ELECTRONICS 





Developed Especially for High Frequency 
Electrical Insulation ... Has Best Electri- 
cal Properties Ever Attained by a Rigid 
Plastic... Plus ASTM Heat Distortion 
Point of 236°F! 


MONSANTO RESEARCH made plastics history last 
month with announcement of Cerex, the first injection 
molding material ever developed for use at temperatures 
above the boiling point of water. 


This month comes news of still another noteworthy new 
Monsanto material — Styramic HT, a thermoplastic with 
better high frequency electrical insulation properties than any 
previous, rigid plastic, plus an ASTM heat distortion point 
of 236°F! 


Specifically, electrical characteristics of Styramic HT 
are similar to but even better in ultra high and super high 
frequency ranges than those of Lustron polystyrene... 
Water absorption is even lower than Lustron’s, contrib- 
uting to exceptionally high dimensional stability ... And 
heat resistance is even higher than that of Cerex. 


As a result of this unique combination of properties, small 
quantities of Styramic HT from pilot plant production are 
already being used for war-vital applications in electronic 
instruments, and construction of full plant facilities has 
been authorized. Even when these are completed, however, 
Styramic HT will be available only for direct military 
applications that no other material could fill. 


After victory, Styramic HT will continue to be important 
for high frequency insulation parts and for other jobs where 
its superior properties will contribute to significantly 
improved performance of the finished product. 


As with Cerex, the record-breaking heat resistance of 
Styramic HT is attained with little or no sacrifice in mold- 
ability. Chiefly because it has a sharp melting point, it can 
be injection-molded almost as easily as Lustron and is easily 


atures, which range from 475° to 550°F., are somewhat 
higher than for materials in wide use, they are still within 
the range of standard injection or extrusion machines. 





True measure of any 
material’s heat resist- 
ance is its ability to 
hold its shape under 
load at high tempera- 
tures. In the standard 
ASTM heat distortion 
test, therefore, a load 
of 5.5 pounds is applied 
to the 4 x 4x5 inch 
test bar while the tem- 
perature is raised until 
deflection at the sam- 
ple’s center reaches 
0.010 inch. 


In this laboratory dem- 
onstration the standard 
ASTM heat distortion 
test has been further 
complicated by placing 
a bar of Styramic HT 
with a 5.5 pound weight 
suspended from its cen- 
ter in boiling water. 
Even under these condi- 
tions, Cerex as well as 
Styramic HT will main- 
tain its dimensions. 





Other outstanding properties of Styramic HT: 
@ an unlimited color range starting with clear transparent 
@ an exceptionally hard surface with a Rockwell Hardness 
value of M103 


@ non-flammability, being rated as self-extinguishing when 
subjected to the ASTM tests 


e excellent chemical resistance, comparable to Lustron 


@ good mechanical strength with tensile values very slightly 
less than Lustron and flexural values within the same range. 


Samples and further information on Styramic HT can be 
supplied for important military applications requiring a 
combination of electrical properties, heat resistance and 
moldability that other materials could not supply. Write or 
wire: MONSANTO CHEMICAL COMPANY, Plastics Division, 
Springfield 2, Massachusetts. 


MONSANTO 


The broad and versatile family of Monsanto Plastics includes: 

Lustron polystyrenes e Cerex heat resistant thermoplastics e Vynate 

vinyl acetals @ Nitron cellulose nitrates @ Fibestos cellulose acetates 

Resinox phenolics ¢ Resimene melamines. Forms in which they are 

supplied include: Sheets e Rods @ Tubes @ Molding Compounds 

Industrial Resins ¢ Coating Compounds e Vuepak rigid transparent 
packaging materials. 


extruded by standard techniques. Although molding temper- 


PLASTICS 


SERVING INDUSTRY... 


WHICH SERVES MANKIND 
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Since water was first put “on tap” 


BRASS HAS ALWAYS 
BEEN MODERN 


Civilization took a seven-league stride forward when the 
ancients found a way to bring indoors a running supply 

of sparkling water, without losing its freshness and purity. 
And then, as now, Brass pipe and fixtures were means 

to that end. For Brass, you know, is a homogeneous 
metal that does not chemically contaminate water or im- 
part an unwanted taste to it. Brass, once installed, remains 
in service for years on end. Then, too, Brass is readily 
formed into intricate, decorative designs. And lastly, Brass 
... when desired .. . is the most satisfactory of all base 
metals for any plating process. 

So while outward styles in plumbing equipment have come 
and gone for centuries, Brass remains a constant basic factor in 
constantly changing form. Meanwhile, passing fads and wartime 
substitutes serve only to underscore the fact that here is another 
of the innumerable uses in which no thoroughly satisfactory sub- 
stitute has ever been found for the golden-yellow alloy. And for your 
needs . . . whether you make plumbing fixtures, clocks, electri- 
cal equipment, or any of many other products . . . you will be 
able to get, after V-Day, exactly the alloys you want in Bristol 
Brass sheet, rod, and wire. And you can depend on it that 
every foot of Bristol Brass will be rolled or drawn to the stand- 
ard of uniform quality that has been a tradition for ninety- 
four years at The Bristol Brass Corporation, Bristol, Connecticut. 
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WHEN THEY WROTE the specifications for a certain 
model of military tank, they included an item that 
must have read something like this: ‘Each torque 
converter must be sealed with three hydraulically- 
formed metallic bellows shaft seals.” 


They specified ‘“‘metallic’’ because sad experience 
had taught tank men that the non-metallic seals 
previously used couldn’t stand the temperature 
extremes a tank had to face. Cold weather made 
them too brittle; tropical heat caused them to soften 
and swell. Vibration finished the job. 


And they wrote in “hydraulically-formed’’ be- 
cause that method only will produce the even- 
walled, pre-tested bellows that will stand the high 
pressures developed in the torque converter. 


*Such as silver-soldering the steel nose to the Hydron bellows 
and then flame-hardening it without annealing the bellows. 


CLIFFORD 





Only Clifford Could Handle It 


Since Clifford is the only one who can make 
hydraulically-formed bellows shaft seals large enough, 
we got the assignment. And because we had pre- 
viously solved the production problems involved* 
while creating shaft seals for automobile fluid- 
drive couplings, Clifford came through on schedule. 


Your first thought in bellows should be Clifford 

. for Clifford was first to solve the problem 

of commercial roduction of hydraulically-formed 

bellows . Fe since maintained its engineer- 

ing Ry in hydraulically-formed bellows and 

shaft seals. Little wonder then that the big names 

in industry, when faced with bellows problems, 

know that Clifford is first with the facts. For a 

sample of our facts, fill in and mail the coupon be- 
low—today. 


CLIFFORD MANUFACTURING COMPANY 


568 East Ist Street, Boston 27, Mass. 


First with the Facts on Hy- 
draulically-formed Bellows 


HYDRON 


patel & 


Feather-weight .. . the a 
All-Aluminum Oil Coolers and 
Coolant Radiators... Made 
with Hydron Tubing... Brazed 
by Clifford’s Patented Method. 






NAME 






~ 


EE 


TECCEEL 
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| (_] Air compressors 
t (_| Fluid couplings 
i (_] Fuel oil pumps 
! (| Gear boxes 

I {_] Paper machinery 
i 

i 

{ 

! 

i 
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COMPANY 
ADDRESS 


Please send me a free oar of your 44-pg Hydron Bellows Data Book. 
I am interested particularly 


in shaft seals for the applications checked. 


(_] Refrigerant compressors 
{| Textile machinery 

| Torque converters 

(_) Washing machines 

(| Water pumps 


Other applications 


===" 
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STRUTHERS-DUNN 


INC. | 


5,288 
OF 







ELAYS 


Each available in 
countless coil combinations 






1321 ARCH STREET, PHILADELPHIA 7, PA. 


DISTRICT ENGINEERING OFFICES: ATLANTA © BALTIMORE * BOSTON + BUFFALO « CHICAGO « CINCINNATI « CLEVELAND 
DALLAS « DENVER © DETROIT ¢ HARTFORD ¢ INDIANAPOLIS « LOS ANGELES MINNEAPOLIS ¢ MONTREAL 
NEW YORK « PITTSBURGH © ST. LOUIS © SAN FRANCISCO © SEATTLE © SYRACUSE « TORONTO © WASHINGTON 
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DOING THE “UNUSUAL 
IS NOT DIFFICULT for 


WHITAKER 
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S Above is illustrated one of many com- 
end us blueprints plicated wiring assemblies turned out 


of your requirements by Whitaker. It serves as tangible proof 
covering -- of the statement that “doing the unus- 


© WIRING HARNESSES ual is not difficult for Whitaker.”” Many 


other examples could be cited covering 


® BONDING JUMPERS our production of cable products for 
automotive, aircraft, marine and radio 
® CABLE ASSEMBLIES 
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equipment .. . Regardless of whether 
your wiring requirements are immedi- 
ate, or for the future, it will pay you to 
get in touch with us. You will find that 
we have the “know-how”, skilled man- 
power,and ample plant facilities fora big 
volume of wartime and post-war pro- 
duction... Your inquiries are solicited. 


© AIRCRAFT and RADIO | WHITAKER CABLE CORPORATION 


CABLE PRODUCTS General Office: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. « St. Joseph, Mo. « Philadelphia « Oakland 
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Brothers have a real achievement. For thanks to new methods 
and new machinery which eliminate static electricity, these yarns are 
precision wound to meet the demands of precision manufacturing. 


Today—as in four previous wars—Cheney facilities are concentrated 
on filling urgent military needs. But even now Cheney Brothers are 
looking ahead to the period after the war. New developments are being 
planned, new methods perfected—so that Cheney services and products 
of the future will even exceed those of the past. 


We all look forward to these and other developments for better 
living that will come after Victory. And we bring that world of tomorrow 
closer by every War Bond we buy today! 


CHENEY BROTHERS 


Manufacturers of fabrics of exceptional quality since 1838 
Velvets — Pile Fabrics— Upholstery and Decorative Textiles —Cravats—Men’s Wear Fabrics 
Yarns for Industry —Industrial Textiles 
Sales Offices 


NEW YORK « BOSTON + PHILADELPHIA «+ CHICAGO « LOS ANGELES 
Mills at Manchester, Conn. 


ALSO AT MANCHESTER, CONNECTICUT, A SUBSIDIARY...PIONEER PARACHUTE COMPANY 
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informed military opinion 
calls 1944 ‘the year of de- 
cision.” 

Top business executives 
feel the same way .. . that 
many a business decision 
must be made without delay. 
What pre-war products 
should be revived! What en- 


tirely new designs should be 


promoted! 
As you weave your way 


ele MiCMCl Cl eile eeh 
war and chart your post-war 
course, consider Leland when 
in the market for dependable 
electrical equipment. Leland 
has contributed much to help 
force a decision on 1944 
battlefields. Leland can con- 
tribute much to your peace- 
time operation in the years 
that lie ahead. 

THE LELAND ELECTRIC CO. 


DAYTON 1, OHIO 


CREATIVE 
ELECTRICAL 
ENGINEERING 


re eT e lee eee: Tila 
tors, motor generator sets, inverters, and 
voltage regulators. 
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FILEWORTHY FACTS 


Instrument Specialties is producing in 
large quantities a new tube socket con- 
tact which assures uniform, constant 
pressure on the tube pins under condi- 
tions of extreme vibration and tem- 
perature. This contact was designed 
to take full advantage of beryllium 
copper, permitting intricate forming 
prior to heat treatment, and SELEC- 
TIVE HARDENING, a new heat treat- 
ing technique. The spring end of the 
contact is hardened to a tensile 
strength of 180,000 lb. per sq. in. 
(Rockwell 15N-80) for maximum sta- 
bility, and the tab end is heat treated 
to 60,000 lb. per sq. in. (Rockwell 
15N-40) for ductility and ease of sol- 
dering leads. 

These micro-processed beryllium 
copper contacts have maximum vibra- 
tion stability, minimum drift under 


ABOUT 


OUTSTANDING TUBE SOCKET PERFORMANCE DIRECT | 
RESULT OF MICRO-PROCESSED BERYLLIUM COPPER 


* 


. 


254 BERGEN BOULEVARD 


MICRO-PROCESSED 





load, and high conductivity, giving low 
electrical losses. 

The entire socket, produced by H. H. 
Eby, Inc., Philadelphia, was made to 
specifications and designs of the Signal 
Corps Laboratory, Ft. Monmouth, N. J. 





Micro-Processed Beryllium Copper 
Has Highest Conductivity Of all 
Spring Materials 


ELEC. CONDUCTIVITY 
PHOSPHOR BRONZE 


NICKEL SILVER 


MICRO - PRESSED 


BERYLLIUM COPPER 
STAINLESS STEEL 


CARBON STEEL 


* OF COPer 


Before heat treatment, the conductiv- 
ity of Beryllium Copper is the same as 
phosphor bronze. Conductivity in- 
creases during heat treatment, and re- 
sponse varies with each lot of material. 
Micro-processing is the only sure way 
of obtaining the value shown above, and 
at the same time reaching maximum 
overall spring properties. Still higher 
conductivity values are obtainable at 
some sacrifice in other properties. 
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BRUSH SPRINGS WITHOUT SHUNTS 
SAVE UP TO 30% ON ASSEMBLIES 
Beryllium Copper™?, 
with its high conduc- 
tivity (see chart) and 
ability to stand 100°F 
higher working tem- 


perature, plus closer = 
tolerances on the ID S 
has eliminated the = 
need for pigtails on = 
brush springs in many = 
light duty applica- = 
tions. I-S unshunted = 

a 


brush springs are far 

easier to assemble, 

give longer service life 

at peak loads, and as- i 
sure constant, even 

pressure at all times. 

Send drawings to I-S 

or write for I-S brush 

spring data sheet. 


One order for 1,250,000 contact coil 
springs is being micro-processed by I-S 
at the rate of 250,000 per week. 


The Ia 
SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 









VOL. 1 NO. 1 


LITTLE FALLS, NEW JERSEY 


BERYLLIUM COPPER 


WHAT DOES 200,000 LB. PER SO. IN, 
TENSILE STRENGTH MEAN IN SPRING 
PERFORMANCE? 


The higher strength of Certified “Sjj. 
vercote” Beryllium Copper wire used 
in I-S coil springs allows a 25% in. 
crease in design stress over ASTM 
spec. wire. This makes it possible to 
design a satisfactory spring in a 
smaller space, and also greatly in- 
creases life under endurance service, 
Resistance to drift is increased 5 to 20 
times, an important advantage in a va- 
riety of every-day spring applications, 


DO YOU HAVE ON FILE? 
Recent technical article by Sheldon 
Klock, I-S Field engineer, points out 
contributions of Micro-processing in 
improving performance of electronic 
equipment, and accomplishing results 
impossible with conventional spring 
materials. Write for your copy today. 


FROM THE I-S LABORATORY 


Cleaning Beryllium Copper Springs 
in Preparation for Soldering and 
Electro - Plating 


Two standard cleaning methods that 
give excellent results on Beryllium 
Copper: 

1. Sulphuric-Bichromate Pickle 


NITEO BEI. ss vole bis 8 os.0 0 1 gal. 
MME TT 566 ches sant ens 4 gals. 
sodium bichromate. .3 ozs. per gal. 
temperature ........ 140°-180° F 
SEND nlaryns ois dalorevs 1% to 10 mins. 


Parts should be agitated in solution 
to insure uniform attack. Time should 
be kept to the minimum needed to pre- 
vent loss of spring pressure and to 
avoid pitting. Rinse with cold water. 
2. Bright Dip 

Solution #1 may be used cold as a 
bright dip or a typical bright dip as 
follows may be used: 


sulphuric acid ............ 2 gals. 
NE MEN acs 0'eS 0 oe oc oe es 1 gal. 
DEED, 5 Cis ae igi Gals «18 666 4205 1 qt. 
hydrochloric acid. .1 oz. per 5 gals. 
SND i vtiee cece eter cold 
NG oc awerses 5 seconds to 5 mins. 


Rinse in cold water followed by a 
hot water rinse to aid in rapid drying. 

Parts having a very light oxide sur- 
face such as results from salt bath 
heat-treatment, may be satisfactorily 
cleaned by using only the bright dip 
solution. Such parts will then readily 
electro-plate or solder, 
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- Y U D ¥ Li ' E Since the introduction of Cadmium as a metal protecting 


coating, the Udylite Corporation has been its foremost advocate and pioneer. 


Cadmium is a “natural” protective coating, inert to the ravages of the elements, highly ductile, resistant to abrasion | 


and wear, and last but not least, beautiful to look at as well. 


Of course Cadmium is worthless without the knowledge and experience necessary for its successful application. | 


Udylite has that “know how” gained through years of pioneering its use and thousands of dollars spent in develop- | 


ing better, and still better equipment and processes for its application. 
CADMIUM BY UDYLITE is an eye-appealing protective coating warranting your investigation. 


Our years of experience and experimentation are a plus value which costs you nothing. 


» e A 
' A ie 
1651 E. Grand Blvd., Detroit 11, Mich. 


_ Chicago 12 Long Island City 1, N. Y. Cleveland 3 
1943 Walnut Street 11-16 44th Drive 4408 Carnegie Ave. 
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EUCLA 


FOR ALTERNATING CURRENT MOTORS 
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The range of types and sizes... and the variety of enclosures . . . make the Allen-Bradley line of 
manual starters so versatile that you can always find a standard starter to fit any class of service. The 





-ALLEN-BRADLEY 
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Pebheve itor nor... 


You must never clean, file, or dress the con- 
tacts of Allen-Bradley solenoid starters... 


Pee Oo SURES FOR EVERY 


SPE ORE 


on 
ame oe 


NO TROUBLE WITH CONTACTS NO TROUBLE WITH STICKING PARTS NO TROUBLE WITH OVERLOADS 


A-B patented silver alloy contacts are good A-B solenoid starters have no pins, pivots, A-B overload relays are accurate and de- 
for millions of operations without attention. or bearings to corrode and stick ...no flexible | pendable.Long periods of idleness do not alter 
Just install A-B starters...and forget them. jumpers to break...no maintenance required. _ their performance. Specify A-B... and be safe. 


Allen-Bradley Company, 1316 S. Second St., Milwaukee 4, Wis. 
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THREE OF THESE PLASTICS 
COULD FAIL ON YOUR PRODUCT! 





» 





—do you know which 


Only one of the above four widely known 
plastic materials is suited to your product. 
The other three, while ideal for other uses, 
might be costly failures to you. Creative uses 
all four of these plastics — and many others. 


We have no interest in pushing any of them. 


When you decide that you might like a 
plastic material on your product, don’t worry 
yourself searching through lists of plastics 
manufacturers, and then trying to judge be- 


tween materials. Instead, call on Creative 


® 





one is right ? 


and let an expert, with no particular material 
to sell, study your problem and advise you 
which type of plastic, if any, will do your 
job best. 


What is more, you may be pleasantly sur- 
prised to learn that your product can be pro- 
duced by us without the cost and delays of 
molds. Possibly the very item that you want 


is carried in our stock for immediate delivery. 


In any case, get the habit of applying 


our “know-how”. . . Call on Creative 


PLASTICS CORP. 


954 KENT AVE, BROOKLYN 5, NEW YORK 
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DEPENDABLE SOURCE 


METAL ENAMELING 
PANELS PLATING 
DIALS ANODIZING 
_ CABINETS ETCHING 
TRIM LITHOGRAPHING 
SCUFF PLATES WELDING 


MECHANICAL MECHANISMS 
ASSEMBLY 


; A ORONO edhe noc mtninatt OER SEN RT a 


CROWE NAME PLATE & MANUFACTURING CO. 
eh RAVENSWOOD AVENUE me Bl ay ce @ | aS ILLIiN Oe 
46@ "F354 8 5 Se a ee ee, oe eee FINE M ETAL CC R A Bee 
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The LINK C-N-T synchronizes the operation of its maze 


of precision instruments with built-in CONSTANT VOLTAGE 


The Link Crew Navigation Trainer 
will go down in history as one of 
the outstanding scientific contribu- 
tions to early and complete victory 
in this war. 


Firmly anchored to the ground 
where a mistake will not be costly in 
life and equipment, ‘‘freshmen’”’ of 
the united nations’ air forces learn 
the fundamentals of aerial warfare. 
Thus thousands of lives have been 
saved, hundreds of bombers released 
for duty at the front, and thousands 
of airmen go forth better equipped 
to master the problems of actual 
combat. 


The Link C-N-T is a teamwork 
trainer for pilot, navigator, radio 


conta LHe Borner 


operator and bombardier. The heav- 
ens are accurately reproduced for 
celestial navigation. The pilot guides 
his ship over accurately duplicated 
terrain. The radio operator main- 
tains communication with an air- 
base. The bombardier “‘lays his eggs”’ 
on the target. And all of these “long 
range’”’ missions take place in a small, 
circular building only slightly larger 
than the familiar silo on our dairy 
farms. 


The results of this careful, safe 
training have been ‘‘more bombs on 
the targets—more planes and crews 
safely home.”’ 


In order to maintain accurate co- 
ordination in all of these various 


functions a specific operating volt- 
age had to be maintained. Due to 
the heavy power loads, available 
voltages were fluctuating over such 
a wide range that accurate operation 
of the C-N-T was difficult. 


The answer was built-in Soua Con- 
stant Voltage Transformers which, 
regardless of power line fluctuation, 
duplicated the operating voltage 
called for on the label. 

Here is another typical example 
of improved product design made 
possible by automatic, self-protect- 
ing Sota Constant Voltage Trans- 
formers. Available in standard units 
from 10VA to 15KVA or custom 
built to design specifications. 


To Manufacturers: 


Built-in voltage control guaran- 
tees the voltage called for on ‘your 


label. Consult our engineers on 
details of design specifications. 


Ask for Bulletin BCV-74 





Transformers for: Constant Voltage + Cold Cathode Lighting - Mercury Lamps - Series Lighting + Fluorescent Lighting » X-Ray Equipment + Luminous Tube Signs 
Oil Burner Ignition + Radio « Power Controls » Signal Systems + Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Il, 
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DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas 
Detroit - Kansas City : Los Angeles - Minneapolis - New Castle : Newark : New York - Philadelphia 
Pittsburgh - St. Louis ‘ San Francisco - Seattle. 
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570 $. MILL STREET 
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HReconversion 


The time for complete reconversion to 
civilian production is when Victory is ours. 
The time to start thinking about it is NOW. 
When that great day comes, manufacturers of 
every line of products will be looking for a 
dependable source of supply for sleeve bear- 
ings ... one that can deliver to exacting 
specifications — without delay. 





This you will find at Johnson Bronze. While all 
of our present production is for essential war 
needs . . . our reconversion problem is relatively 
simple. All we need is a new set of prints. 


When manufacturers place their bearing re- 
quirements with Johnson Bronze they gain the 
advantage of more than thirty-five years of 
exclusive bearing experience—plus complete 
facilities for the manufacture of every known 
type. When you start thinking about your 
postwar product, call in a Johnson Engineer. 
Permit him to review your applications . . . to 
make recommendations based on facts, free 
from prejudice. There is one located as near as 
your telephone. 


Che 
MOST 
COMPLETE 


SLEEVE 


BEARING HEADQUARTERS 


SERVICE 


oe NEW CASTLE, PA. 








Second of a series 
sponsored by 
Westinghouse to 
promote the use 
of geormotors. 


* 


» 4 


The gearmotor combines prime mofer 
and speed reducer in a sinple corfipact 
unit. It eliminates the long witer- to- 


center distances of belt drives . . . the 
space-consuming arrangement of open 
gearing . . . and the extra floor area re- 
quired by a separate speed reducer. 
You can fit a gearmotor up tight against 
the driven machine. 


Here’s typical example of how gear- 
motors save space: when a gearmotor 
replaced the old slow-speed drive on a 
paper mill calender—40 square feet of 
floor space was saved. 











She New Westing 





Gearmotors are making equally sub- 
stantial savings in many other types 
of applications. 

Flexibility in rearranging equipment 
is another gearmotor advantage. For, 
in requiring less space, it makes reloca- 
tion of equipment easier and faster. 
Ask your Westinghouse representative 
about this and many other basic gear- 
motor advantages. All of these are dis- 
cussed in detail in new book, “‘Gear- 
motor Applications’. Ask for B-3218. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., Dept. 7-N. Jo 


i 


nghouse: | 


PLANTS IN 25 CITIES. OFFICES EVERY WHERE 
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1@ coop REASONS FoR USING 
WESTINGHOUSE GEARMOTORS 


1. FEWER PARTS TO WEAR. The simple, efficient 
design uses a minimum of moving parts. 


2. BPT ““‘TOUGH-HARD” GEARS AND PINIONS. 
This exclusive Westinghouse heat-treating method 
“tough-hardens” teeth for maximum resistance to 
shock and impact—means longer wear. 


3. USE ALL WESTINGHOUSE MOTOR TYPES—open 
... totally-enclosed . . . splashproof. . . explosion-proof 
—to help meet changes in operating conditions quickly 
and easily. 


(searmotors 
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4. INTERCHANGEABILITY OF PARTS between unit 
types reduces your parts’ replacement stock by 40%. 


5. HIGH EFFICIENCY of gearing parts assures full 
motor horsepower at output shaft .. . only 2% power 
loss per gear set. 


6. POSITIVE LUBRICATION of gears and bearings by 
automatic splash system reduces probable maintenance 
to twice-a-year change of oil. 


7. EASY ACCESSIBILITY. Gearing parts can be readily 
inspected or easily removed to effect gear ratio changes. 


8. IMPROVED FOUNDATION STABILITY. Feet are 
under the gear case . . . placing support next to the 
gearmotor load. Each foot is reinforced by external ribs. 


9. UNIT RESPONSIBILITY for design . . . manufacture 
. .. and service. Westinghouse builds both the motor 
and the gears. 


10. MEET A.G.M.A. STANDARDS. The new Westing- 
house Gearmotors are specifically designed and built to 
meet A.G.M.A. standards. . . easy to order and match 
to the job. 
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PO FREQUENCY STABILITY 


Guthman Engineers recognize that the important 
need in Frequency Modulation receivers is to 
have excellent wide band IF coils. Guthman 
high gain I F coils operate on frequencies from 
4.3 mc to 30 mc, and provide maximum fre- 
quency stability. 


UTHMAN 


areys Do Your Best .. . Invest in Bonds! 
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EDWIN . GUTHMAN ie 0G e 
15 SOUTH THROOP ae 
STREET 
PRECISION MANUFACTURERS AND ENGINEERS OF 2 othe 


DIO AND ELECTRICAL EQUIPMENT 
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Which comes First in Plastics —-PRODUCTION or DESIGN? 


"Design" you say? 

That seems easy enough—until you 
see how production influences design, 
here at Kurz-Kasch. 

Design produces the mold, but the 
mold must be engineered in accord- 
ance with the molding characteristics 
of the material selected, type of pre- 
heating available, molding pressures 
to be used and type of finish desired. 

We solve this ring-around-rosy by 
laying every new production problem 
on the Kurz-Kasch Round Table, 
where your procurement men and our 
experts in Design, Mold-Making, 
Molding and Finishing can all work 
on it together. 

So there isn’t actually any “first” 
here, But there’s a definite end—pre- 
cision-molded plastic parts produced 


30 


on a dependable schedule . . . each 
one worthy of bearing the K-K mold 
mark that’s stood for the best in 
molding since the birth of the plastics 
industry. 

Isn’t that the kind of work you'll 
want? 


make molds, if possible . 








THE BRIGHT IDEA you'll want hatched tomorrow ought to be 
incubated today. Right now, let us engineer your plastics parts . . . 
. » assure you of that much priority when 
the production jam develops. Ask for a Kurz-Kasch representative. 


WAR BOND PURCHASES ARE ALWAYS “‘FIRSTS''— BOUGHT YOURS TODAY? 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


7 Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York ® Chicago ® Detroit © Indianapolis ® Los Angeles * Dallas 
St. Louis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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What it means to machine users 


MAINTAINED PRODUCTION because the speed of the motor does 
not fall off appreciably as the load on the machine increases. 


IMPROVED QUALITY OF WORK because Thy-mo-trol drive pro- 
vides the correct operating speed, and holds it. 


NEED FOR GEAR CHANGING OFTEN ELIMINATED because Thy-mo- 
trol drive makes possible a wide speed range—ratios of 100:1 
or greater can be provided. 


ACCURATE SPEED CONTROL. Speed is held constant at the level 
the operator selects for each operation needed. 


Standard Thy-mo-trol drives hold speed very closely, 
even though the load varies from no load to full load, 
because the electronic circuits automatically compensate for 
the voltage drop within the motor (which varies according to 
the load). For example, if the compensation adjustment is 
set for flat speed regulation at 10 per cent of basic speed, the 
regulation will be within 2 per cent when the drive is oper- 
ated at basic speed (assuming constant motor temperatures). 

When regulation better than that provided by the stand- 
ard Thy-mo-trol drive is required, the addition of a tachom- 
eter generator affords speed regulation within one-half of 
1 per cent. 


A COMPLETE DRIVE. Thy-mo-trol drive takes a-c power from 
your supply line and, through its d-c motor, delivers 
torque to your load over a wide range of speeds. Starts, 
accelerates, controls speed, stops by dynamic braking, and 
reverses the motor—all from a single control station. 


Standard drives can be obtained in ratings from 14 to 15 
hp—higher or lower if needed. 


HOW TO BUY THY-MO-TROL. Just give our local office complete 
information about your requirements—nature of the load, 
speed range, horsepower, etc. Then, our engineers will select 
just the right Thy-mo-trol drive components, to give you 
exactly the operating characteristics you want. 


BUY WAR BONDS 


GENERAL @ ELECTRIC 
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ANOTHER Advantage of 


og eee at 
@ Drive 
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General Electric Company, Section M668-14 
Schenectady 5, N. Y. | 
Please send me a copy of Bulletin GEA-4025, | 


which tells what Thy-mo-trol drive will do, what 
it has done, and how it works. 








We've Done Away With Silver Soldering 





P.R.MALLORY & CO Inc. 


ALL 
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to the base metal backing 


STANDARDIZED 


CONTACTS 


You're assured of quick delivery. high 
efficiency and long life when you 
specify Mallory standardized, silver- 
faced, steel-backed contacts. Brazing 
is eliminated by a patented Mallory 
process and by the ingenious equip- 
ment pictured above. The silver face is 
bonded directly to the steel back, in- 
suring completely even wear and at 
least 20% longer service than when the 


faces are attached with silver solder. 





By eliminating the silver solder. high 


TYPE SVF : 
currents can be carried wmhout over- 
ss heating the contact. Safe operating 
temperatures are constant, and con- 
TYPE SVR 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





PR. MALLORY &@ CO. Inc. 


ALLOR 


ELECTRICAL 


*Elkonite is a registered trademark of P. R. Mallory & Co.. Inc., 


MANUFACTURES CONTACTS OF 
SILVER, 
ALLOYS 
DESIGNS TO 


FOR 


tact drop and heat development are 


greatly reduced. 


Mallory’s specialized fabricating proc- 
ess produces silver-faced contacts of 
a hardness equivalent to cold headed 
rivets. To prevent any danger of cor- 
rosion, steel backs are nickel-plated. 
Standard sizes of Mallory silver-faced 
contacts can be furnished attached 
to arms, studs, brackets, or ready 
for your own assembly operations. 
Literature giving detailed dimen- 
sions and specifications is available 


upon request. 





ELKONITE* 
INDIVIDUAL 
SUIT YOUR 


PLATINUM, AND 


CONTACTS AND CONTACT ASSEMBLIES 
NON: FERROUS ALLOYS AND POWDERED METAL PARTS 


for electric contacting elements. 


REQUIREMENTS. 
APPLICATIONS 


Ga 
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This giant electrical furnace, carefully regulated, 
permanently bonds the silver contact face directly 





There’s a Job 


for All to Do: 
Buy War Bonds! 


TUNGSTEN, MOLYBDENUM, 


SPECIAL 
SPECIAL 
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YOU CAN’T DESTROY THE 


CONTROLLED TENSION 
OF DIAMOND LOCKWASHERS 


THE “TORTURE TESTED’ WASHER 
with spring action that’s. long-lasting . . . holds tight 
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Twisted . . . sprung . . . and bent time and 
again more than any washer would have to 
go through during years of ordinary use. That’s 
the kind of tests the spring type of Diamond 
G Lockwashers go through. Torture tests to 
prove the “Controlled Tension” of every Dia- 
mond G Lockwasher. 


“Controlled Tension” is an exclusive proved 
feature of Diamond G Lockwashers that can 
prove of vital importance in every installatior 
where a lock washer is used. It is one of 
the secrets of the success of Diamond G and 
is the result of absolute, precision control in 
manufacturing. Every step is controlled with 


GEORGE K. GARRETT CO., 


1431 Chestnut St., 


scientific precision. Rolling . . . forming. . . 
hardening . . . and tempering are done with 
the Nth degree of accuracy to perfect the 
tension in each lock washer to assure it of 
holding tight. 


To you “Controlled Tension” means the as- 
surance of getting lock washers that really 
stand up and take it under all conditions. For 
all sizes of lock washers No. 0 to 3” and the 
complete AN935 series that have absolute 
spring action, adequate bearing surface and 
quality that is unsurpassed get the details on 
Diamond G Lockwashers manufactured by . . . 


Philadelphia 








The demand for Wilco tubing, wire and other products used in various electronic applications 
for the Army and Navy has caused the H. A. Wilson Company to increase its manufacturing 
facilities and develop new products and techniques. Both present and future customers will 


find these new Wilco developments of great advantage. 


The H. A. Wilson Company manufactures and is interested in receiving inquiries regarding 


the following products— 


WILCO RADIO TUBING WILCO RADIO WIRE 
Silver Tubing (Fine, Coin, Sterling) Silver (Fine, Coin, Sterling) 
Gold Tubing (any karat) Silver-jacketed Invar 


. : Silver-jackete raSs i ze 
Gold on silver (on one or both sides) Silver jacketed Brass and Bronz 
Silver-jacketed Copper 


Gold on bronze (on one or both sides) Cold Wire 

Silver on copper (on one or both sides) Gold on silver 

Tubing made to order from special ma- Gold-jacketed Bronze and Brass 

terials or any combination of materials. Any other type of jacketed wire desired 





Let us analyze your problems. W rite 


THE H. A. WILSON COMPANY 


105 Chestnut Street. Newark 5, N. J. 


Branches: Detroit * Chicago 
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MILLED, DRILLED, LATHED TURNED 
SAWED, GROUND, SHAPED AND PUNCHED @ 
FROM SHEET,ROD AND TUBING... & 
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Fabricators of 
PHENOL FIBRE 
RUBBER, ASBESTOS: 
AND OTHER MATERIALS 


GLASS BONDED MICA 
VULCANIZED FIBRE 
CORK, CORPRENE 


Branch Offices: NEW YORK: 420 LEXINGTON AVE., DETROIT: 14319 STRATHMOOR AVE. 
PHILADELPHIA: 6710 HOLLIS ST., CHICAGO: 4317 RAVENSWOOD AVE. 
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The best trained troops require tempering under fire to become 
seasoned fighters. Springs, too, need proper tempering to fit them 
for the rigorous demands of tough fighting mechanisms. Because 
heat-treatment is so vital to spring performance, its selection and 
control come within the realm of our laboratory technicians, with 
automatic regulation that insures parade-ground precision—precise 
action—long service. No guesswork—Barnes-made Springs are 
under strict discipline in every stage of manufacture. They obey 
your orders. 


CONSERVE METAL —DESIGN WISELY 


yylpygly yi 


AS DLAI ALAD PAP AWD 2945. 


WALLACE BARNES COMPANY frre connecticur vu SA ) 
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arrured utth Paragort 
PRES ET TIMERS 


ARAGON improved manually preset timers 

can be preset to perform a great variety of 
operations . . . to allow a given operation to con- 
tinue for almost any pre-determined time limit... 
to close or open a circuit at the end of the preset 
time. 


This timer is synchronous motor operated. It as- 
sures absolute accuracy of the timing cycle and is 
not affected by vibration or changes in ambient 
temperature. Supplied as standard with single pole, 
double throw switches and choice of 10 time ranges 
and 3 types of mounting . . . 2400 series for flush 


+ 
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2509 series manually preset mounting, 2500 for surface mounting, 2900 for 
interval timer designed for i 
surface mounting. wall mounting. 


Write for complete bulletin .. . and for informa- 
tion about other timers, time switches, and time 
delay relays designed and built by Paragon time 
control engineers. 


PARAGON ELECTRIC COMPANY 
700 OLD COLONY BUILDING 


CHICAGO 5, !tttino t &. 


Also designed for standard 
single gang switch box or 


handy box mounting. Mr. Tops, the Paragon symbol of top quality 





Quer ; 
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The Modern Bearings 


@ The latest liquid-cooled and the latest 
air-cooled aircraft engines, the various 
U.S. Army trucks, two famous British 


artillery pieces—all have one thing in com- 
mon. They contain more sleeve bearings 
than bearings of all other types combined. 


The war has stimulated advances in 
sleeve bearing design and manufacture, 
making the sleeve bearing successful where 
other types have failed. 

The Bunting organization has con- 


tributed its share to this advance. Bunting 
Cast Bronze Bearings are manufactured in 
stock or special dimensions, to standard 
or precision tolerances. Write for catalog. 
Factory Finished Tubular and Solid Bars 

of Bearing Bronze are available for yourown 
manufacture of special bearings. Ask your 
wholesaler...The Bunting Brass & Bronze 
Company, Toledo 9, Ohio...Warehouses 
- in Principal 

Cities. 
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Mr. Szantay and three associates, 
Sounded The Sinko Tool & Mfg. 
Co. 25 years ago. With his guid- 
ance, the business has grown and 
prospered. An expert tool designer, 
he was also a pioneer in molding 
thermoplastics. Today as the 
owner of the company, Mr. 
Szantay continues to supervise the 
management of the business. 
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the change én name of one of America’s leading manufacturers of Injection Molded 
Plastic parts and products. The Sinko Tool & Manufacturing Company will 
hereafter be known as SANTAY CORPORATION. For many months, 100Z of 
our facilities have been operating three shifts a day, producing intricate Thermo- 
plastic Parts and Electro-Mechanical Assemblies cs the Army and Navy. In- 
valuable knowledge and experience has been gained, which is bound to be 
reflected in the products we make in the future. Post-war planners are invited to 
consult with our master craftsmen on the simplest or most involved metal or 
thermoplastic part or product. 


SANTAY CORPORATION 


FORMERLY SINKO TOOL & MANUFACTURING CO, 


351-359 NORTH CRAWFORD AVENUE © CHICAGO 24, ILLINOIS 


INJECTION MOLDING AND METAL STAMPING ° ELECTRO-MECHANICAL ASSEMBLIES 











WHEN LOOSE NUTS AND BOLTS 
PAV 


peo ds 
PERFORMANCE 


It’s A Job for 


¢ “Everlocking” gives your 

assemblies extra staying power. Note 

the wide chisel edge construction 

on the enlarged EverLOCK Washer 

illustrated above. These chisel edges 

are forced into the contiguous faces 
Listed on Government Ordnance 


of both work and nut by powerful "Standard Prints BEAX 1-2-3-4-7-8-10 
Shown on AN936 (Army-Navy Aeronautical Standard) 


spring tension . .. providing several f} ree i es 
times more area of resistance. The O te ii O 0: 


effects of vibration and strain are PROMPT DELIVERY ON MOST SIZES 


effectively counteracted. Speed of y é. 
application permits substantial time | 
and labor savings. 
Wire, phone or mail your orders WAse ct + ts 


today. THE WASHER THAT HAS THE EDGE 
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ih / /MAKES A DIFFERENCE 


You get the benefit of Ohmite experience in meeting 
the varied requirements of innumerable applications 
...in pioneering new rheostat, resistor and tap switch 
developments . . . in producing the widest range of 
types and sizes to answer every control need. Add to 
this, the long service-record of Ohmite Units—their 
proved ability to function under the most severe 
operating conditions. 
Such experience in resistance control is invaluable to 
engineers designing new devices to defeat the enemy 
or planning new products for the postwar era. 















Your Answer Book to Resistance Problems 


Write on company letterhead for helpful 


96-page Industrial Catalog and Engineering 
Manual No. 40. 


OHMITE MANUFACTURING COMPANY 


Foremost Manufacturers of Power Rheostats, Resistors, Tap Switches 


. 4805 FLOURNOY STREET * CHICAGO 44, U.S.A. 

: Peers: 
; ae ' RHEOSTATS ¢ RESISTORS © TAP SWITCHES 
ao ® 
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AS PLIABLE AS A RIBBON 


HEAT ... as pliable as a piece of ribbon .. . that can be 
bent, twisted or folded in almost any size or shape. can be 
designed to fit your contact heating problem. 


The H. & A. Electric Contact Heat Unit—a wartime 
engineering development to prevent freezing of aircraft 
machineguns at sub-stratosphere temperatures — is adapt- 
able to practically any industrial situation. 

H. & A. heaters can be designed for use on pipes, 
valves, cylinders and containers to maintain exact tempera- 
tures in chemicals, oils and other viscous fluids . . . eco- 
nomically, efficiently, safely. 


SEND FOR OUR NEW BOOKLET, “Controlled Electric 
Contact Heat.” It may be the answer to your problem. 
Write: H. & A. Engineering Department, 98 Leroy Ave., 
Buffalo 14, N. Y. 
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PLANTS IN BINGHAMTON AND BUFFALO, N. Y. 
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Starting torque in 


DIMENSIONS 
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Maximum HP. mie 









load torque - 250 min. 


1874" DIA. 
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HOUSING — die cast aluminum, totally 
enclosed. 


FINISH — black anodized. 
WEIGHT — 7 ounces. 


BEARINGS — high quality single shielded 
ball bearings, lubricated with grease suited 
for any specific application. Bearing hous- 
ings fitted with steel inserts, 


MOUNTING — standard 3/,"” diameter air 
corps rabbet. 


BRUSHES—high grade metal graphite of am- 
ple size to assure unusually long brush life. 


John Oster Mfg. Co. of Illinois 


Department E-17 


























gives you maximum 

performance ... with 

minimum requirement 
for weight and space 7 
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You can depend on Oster motors to live up to the 
world-wide reputation of pre-war Oster appliances, 
and to deliver results that add to the prestige of 
your product for war and peacetime uses. Careful 
engineering and precision workmanship assure you 
of dependable, trouble-free performance. Let us help 
you fit this or other Oster motors to your requirements. 


FEATURES OF TYPE A-16A OSTER MOTOR 


M-17 


WINDINGS — available in shunt, series 
and split series reversible, 12 and 24 volt, 
intermittent and continuous duty. 
TEMPERATURE RISE — 55°C. Maximum 
frame temperature rise at rated load. 
MODIFICATIONS — special shaft exten- 
sions, mounting arrangements, leads, etc. 
Also furnished for operation in high am- 
bient temperatures and high altitudes. 
APPLICATIONS — operation of small blow- 
ers, switching equipment and other similar 
aircraft applications. 

All data and ratings are approximate. 








Genoa, Illinois 
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Section of Burndy's test laboratory 


..- FOUNDATION FoR BUFNGY'S Leapersnip 


At Burndy, the development even of-a small, special 

connector, means more than mere drawing board tech- 

nique. It starts right from bed-rock... because only py drostatic 
through complete laboratory findings on materials, Chamber 
design, and performance, can service efficiency be as- 

sured, 

The constant, relentless research here in Burndy’s 
completely equipped laboratory explains why so many 
outstanding connector developments stem from this 
source... and why industry relies on Burndy for the 
correct solution to any connector problem. Feel free to 


use this service at any time! 
Vibration 
Machine 


aes C 
BURNDY ENGINEERING CO., INC, 


107 BRUCKNER BOULEVARD, NEW YORK 54,N.Y. 
IN CANADA: Canadian Line Materials, Limited, Toronto 13 Chamber 


Corrosion 
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From Drawing Goard to Final Products 
STEATITE BUSHINGS 





For TRANSFORMERS ° LEAD-INS * ANTENNAS 


USHINGS are but one of thousands of items which we produce for 
B the electronic industry. Attention to every design detail, plus the 
Stupakoff precision method of manufacture, produces bushings of 
maximum mechanical strength and minimum electrical losses. 





Stupakoff bushings are stocked in many sizes and styles—singly 
—in pairs, consisting of male and female—assembled with hardware; 


ACHIEVEMENT” also bushings with metal bands for solder sealing. Special styles will 


be made promptly to your design. 


Knowledge gained through years of experience, engineering 
ability and modern manufacturing facilities sedis Stupakoff to pro- 
duce millions of ceramic insulators daily. Your inquiries will receive 
prompt attention. 









Do More Than Before—Buy EXTRA War Bonds 





Products for the World of Eleetronces 
STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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THE PAPER SECTION construction used by Anaconda is 
exceedingly flexible and a wide variety of coils can be 
made by this method. Standard Paper Section Coils may 
be wound on round, square or rectangular cores. The 
thickness of the inner layer of the paper is especially se- 
lected to suit the size of wire used for the winding. 

In addition, special types of Paper Section Coils are 
designed for high voltages, ranging up to 85,000 volts or 
more, such as in the case of X-ray transformers. 

Anaconda High Voltage Paper Section Coils are made 
with special methods of insulation and construction to 
accommodate high potentials. For example, the paper 


margin is substantially larger; the number of inter-layer 


outer layers of wire are usually wound with increased 
pitch to separate the individual turns; the type of paper 
used is carefully selected to meet specific conditions. 
Paper Section Coils are one of the many fine engineered 
products of Anaconda. Any of our sales offices will be glad 


to refer inquiries to our coil engineering staff. tan 


Ce ir ufion 
ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York 4 Subsidiary of Anaconda Copper Mining Company 
CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 


paper wraps is graded throughout the coil; the inner and 
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... GET THIS TIMELY, 


NEW 


Dry Electrolytic Capacitor CATALOG 


Every day finds dry electrolytic capacitors 
establishing new standards of perform- 
ance in applications formerly reserved 
for other types. Small, light and inex- 
pensive, dry electrolytics have been 
steadily improved to a point where they 
meet the most exacting specifications. 
These include salt air, reduced pressure, 
low and high temperature extremes, tran- 


sients, r-f impedance, sealing, “shelf life,” 
and many more. In addition, Sprague Dry 
Electrolytics are available in unlimited 
combinations of capacity and voltage rat- 
ings, with special electrical characteris- 
tics, and incontainers for every mechanical 
requirement. You will find this big new 
catalog a handy guide to dozens of stand- 
ard and countless special purpose types. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


(Formerly Sprague Specialties Co.) 


SPRAGUE 


CAPACITORS - KOOLOHM RESISTORS 
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| 
@ Aircraft type bracket as well as aircraft type | 
jewels and pivots; ruggedly built; unaffected by 
vibration or humidity and tfemperatore extremes | 
@ Specially built apparatus winds the armature on 
a precision coil form; the number of turns and the 
internal resistance of the armature are held to 
close tolerances 
@ Low resistance bronze torque springs are adjusted 
and tested before assembly; high torque to weight 
ratio; damping factor as prescribed by American 
Standard Association war standards 
@ Pivots are microscopically inspected before ags- | 
sembly; balance weights, made of selected bery!- 
lium copper wire, are permanently fixed in place a 


- @ DeJur Meters are characterized by their rugged- 
te aps close tolerances, and highest quality materials 


> 
o* 


om an = 


*NOu>N® 


MANUFACTURERS JeJUR METERS, RHEOSTATS, POTENTIOMETERS AND OTHER PRECISION ELECTRONIC COMPONENTS 


SHELTON, aoe eae ane 
NEW YORK PLANT: 99 Hudson Street, New York 13, N.¥. © CANADIAN SALES OFFICE: 560 xing street West, Toronto 


%, 
%. ¥ 
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KEEP PACE WITH PROGRESS 


ELECTRICIAN: What are you doing here? 


The Howell Protected Type Motor, shown, gives 
complete protection against dripping liquids, metal 
chips and other falling particles. Completely stream- 
lined — utilizing non-breakable steel frame — 
malleable or steel base — cast iron end plates and 
cast iron, weatherproof terminal box are standard 
construction features. Special horizontal and ver- 
tical mountings are available. 
Available in sizes 5 H.P. and smaller. 


HORSE: I’m going to give you a tip—going to steer you straight to the 
best buy in electric motors. 


ELECTRICIAN: We've been buying motors from the same firm for 17 years 
—we know motors. 


HORSE: That’s just it. A lot of improvements have been made since you 
first investigated motors. Take Howells, for example. All our motors 
are precision-built—many of them are specially built for the job they 
are to do. Today, we’re building specialized motors for machine tools, 
ventilating fans, air conditioning equipment, dairy work, almost every 
job you can name. And Howell Motors ate doing these jobs at lower 
costs and with less trouble. 


ELECTRICIAN: YOu mean you will furnish specialized motors for my job? 
Why, I thought I had to take standard motors! I guess I better keep 
pace with progress. 


Get acquainted with Howell Motors now. Phone the near- 
est Howell representative or write direct to the factory. 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 





B SELENIUM RECTIFIER PLATES are 

made in diameters from %4 inch 
to 4% inches. B-L Copper Sulphide Junc- 
tions are made from 2 inch to 1% inch. 


We assemble these elements into stacks of 
varying sizes, to do innumerable power- 
conversion jobs. Typical applications of 
B-L Metallic Rectifiers range all the way 
from tiny stacks for sensitive control de- 
vices to huge assemblies for giant indus- 


trial power units. 


No matter what rectifier applications you 
are considering, B-L will be glad to work 
with you. Selenium and Copper Sulphide 


Af r 
Rectifiers for all needs are available. LJ > ie 


Write for Bulletin No. 97 
THE BENWOOD LINZE CO. ST. LOUIS 3, MO. 


Designers & manutacturers of Copper Sulphide & Selenium Rectifiers, Battery Chargers, and D.C. Power Supplies for practically every requirement. 
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heh, 
/Y2E AND NOTHING ELSE! 


Making wire—that’s the full time, all time job of 
Roebling wire specialists. Wire Specialization— 
that’s the secret of Roebling quality. 


When you see the name Roebling on a reel or coil 
—you know it has real significance. It stands for 
integrity in electrical wires and cables—integrity 
that has been the watchword of generations of 
Roebling wire specialists. 


Give your product the plus in safety and depend- 
ability which Roebling electrical wires and cables 
assure. Available in types for all purposes—from 
portable cords and magnet wire to heavy power 
cables. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 





Magnet Wire Po aa) 
thetic resin coated 

packs more copper in 
fess space retains 
flexibility and diele< 
tric strength under 
idverse conditions 


ro Be PACEMAKER IN 
 4@4@k a 

nN WIRE PRODUCTS 
WIRE ROPE AND STRAND « FITTINGS © AERIAL WIRE ROPE SYSTEMS © COLD ROLLED STRIP * ROUND AND SHAPED WIRE 


AIRCORD, SWAGED TERMINALS AND ASSEMBLIES ¢ SUSPENSION BRIDGES AND CABLES «+ ELECTRICAL WIRES AND CABLES 
WIRE CLOTH AND NETTING ¢ HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 
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Before costly and intricate amplification is included in tomorrow's 
circuits, check the SENSITROL and other WESTON Sensitive 
relays. More than likely, you'll find amplification unnecessary . . . 
that a tiny Sensitrol relay will give you the positive control you 
seek. For SENSITROL Relays, which in pre-war days controlled 
at values low as 2 microamperes, now provide positive control at 
input values of a far lower order. This extreme sensitivity, plus the 
other virtues of the Sensitrol such as its cost and weight saving, 
and its trouble-free operation, may be just the thing to round-out 
or make entirely practical the device or circuit you have in mind. 
Why not obtain all the facts on “what's ahead” in sensitive 
relays and indicating instruments by contacting WESTON today. 
Check with them, too, for all war instrument requirements. 





WESTON 
RELAYS 


in pre-war days provided 
positive control at energy 
levels low as 2 microam- 
peres... today are many, 





many times more sensitive! 


*Sensitrol — A registered trade-mark des- 
ignating the contact-making instruments 
and relays, the contacts of which are mag- 
netic, as manufactured exclusively by the 
Weston Electrical Instrument Corporation. 


Laboratory Standards . . . Precision DC and Specialized Test Equipment... Light 
AC Portables... instrument Transformers Measurement and Control Devices... 
. .. Sensitive Relays ... DC, AC, and Exposure Meters...Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. Electric Tachometers...Dial Thermometers. 


FOR OVER 56 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 
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130 VARICK STREET NEW YORK 13,N Y¥ 


Meet our 9 best 


salesmen for Pyrex 
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Metallized Bushings 


WE could never pay these “salesmen” 
what they’re worth! For it’s com- 
panies like these who have discovered 
for you all the savings that Pyrex metal- 
lized bushings can bring. This unique 
method features a metallized layer that 
solders easily yet gives you a positive seal 
against leakage of oil, water, or air. With 
fewer parts and operations you save time 
and money on assembly. Best of all, 
Corning type metallizing can be applied 
to awide range of glasses offering extreme 
resistance to thermal, mechanical, or elec- 
trical shock as needed. 


This new metallizing method is just one 
of many ways Corning Research in Glass 
can help you. Let us send you full details 
of hermetic metallizing on glass plus a 
new booklet, “There Will Be More Glass 
Parts in Post-war Electrical Products.” 
Write Electronic Sales Department M.g 
Bulb and Tubing Division, Corning Glass 
W orks, Corning, N.Y. 





SOLDERING METAL TO GLASS is one of the things 
they said “couldn’t be done’. .. but many com- 
panies are now doing it eve day. With Corning’s 
method the base for the solder becomes part of the 
glass itself, providing a permanent hermetic seal. 





“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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MAXIMUM CAPACITY 





WITH SINGLE-ROW BALL BEARINGS 


VKRMA-AVFFMAN 


PRECISION ROLLER BEARINGS 


NORMA-HOFFMANN BEARINGS CORP'’N., 


STAMFORD, CONN.; U.S. A. ¢ Founded in 1911. 
Write for the Catalog. Let 


our engineers work with you. 


IN MINIMUM SPACE 
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10 4 is one of many structural 
shapes being produced by 
American Magnesium Corporation. Strong 
because of its design and the alloy* used— 
very light in weight because it’s magnesium 
—economical to employ because this extru- 
sion replaces an expensive built-up beam. 
There are doubtless many places where 
structural shapes having the combination 
of strength and light weight and economy 
will be advantageous. May we help 
you determine where in your products? 
Aluminum Company of America (Sales 
Agent for Mazlo Magnesium Products) 
1715 Gulf Building, Pittsburgh 19, Penna. 


*AM-C58S-TS 


Cc OMPAN Y °o Ff AMERICA 
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SPARE PARTS BOXES 


No. 1025—6 No. 1025—1 
MS ga ie f i 46" x6" 


24 STOCK SIZES q 


per specification 42 B 9 (Int) for shipboard use, Electrical 
and Mechanical. Navy grey finish. Immediate Delivery. 
— WRITE FOR PRICE LIST — 
Width a 
6 
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COLE STEEL EQUIPMENT CO. 


349 BROADWAY, NEW YORK 13, N. Y. 


FACTORY: BROOKLYN, N. Y. 
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FLEXIBILITY 


To designers and users of modern 


RevANCE) Production machines Reliance 


< Motor Drive offers flexibility 
combined with simplicity. Without gears, 
brakes, clutches or other mechanical go- 
betweens it performs all these functions: 
speed control, reversing, controlled 


acceleration, braking, remote control, slow 


This diagram indicates how motors for various 
functions can be spotted where each can do its work 
most directly and effectively. All can be controlled 
with ease and safety from one or several points. This 
is flexibility with a definite bearing on production. 


speeds for inching, threading or inspection. 


Reliance application engineers are pro- 
duction minded. They have had wide 
experience in cooperating with manufac- 
turers’ engineers on specific motor-drive 
applications. We think you will like the 
way they work. Just phone or write our 
nearest office. 








RELIANCEAPMOTORS 


RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road 
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° Cleveland, Ohio 


Birmingham « Boston « Buffalo * Chicago * Cincinnati * Detroit * Greenville (S.C.) * Houston « Los Angeles * Minneapolis * New York 
Philadelphia « Pittsburgh * Portland (Ore.) « St. Louis * Salt Lake City * San Francisco * Syracuse * Washington, D. C. * other principal cities. 
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About “tomorrow”, we don’t know much. We are not promising a new Chromel resistance 
wire that will last forever and a day, as a heating element. But we do 
assure you that Chromel will prove to be what it has always been—good, 
reliable resistance wire. Used as a cold or hot resistor it has all the 
properties desired. Further, these properties are good, consistently. This factor of 
consistency is vital, as a maintainer of good will, for all concerned. 
Your’ judgment is sound when you specify or buy Chromel, for hot or cold 
resistors. Complete technical data is jn Catalog-M, which we'll gladly send you. 






RESISTIVITY @ 68°F 


WIRE 









RIBBON 








(C.M. Ft.) (Sq. M. Ft.) ror AT al 
Chromel-A . . . . . 650 Ohms 510 Ohms U 
Chromel-C . . . . . 675 Ohms 530 Ohms HOSKINS 
Chromel-D . . . . . 600 Ohms 471 Ohms CHROMEL 
Copel . . . . . . « 294 Ohms 231 Ohms ges tp pangs gua 






WIRE 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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Please write on 


company letterhead, 
giving title. 
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How Fast Will o Fete ni 


hich 
It must be understood that * an 
will eventually clog up. Hf. for ich replace® 
should clog faster than another a nat a 
it means that more particles am 
filtering is unnecessarily fine, soit 
may be used; if the fine a ja 
first place, the previous elemen - rey 
The service period can then be © nded 
the area of the Porex element. 






Porex can generally be clea 
or by the use of 2 suitable so 
or air, applied from the | : 
proved effective in removing 
filter. 
adhering to, the Pe sas 
at of dirt te be re- 
rticles and the allow: 


f 
There can be no set rule a8 to how © 
ar 
be cleaned. This depends = > - 
moved, the size and type - 

able increase in pressure rop. 
with larger ones which oe 
c al to 

usually more ceonemc 
ance. 

elements than to clean the old 










A New Porous Metal for Filtration, Separation, Diffusion, 


Flow Control, Flame Arresters, Vents and Breathers 


In this book you'll get the facts—the 
“imagineering” information and engi- 
neering data—on an absolutely unique 
metal that has been developed by Mo- 
raine Products to serve industry. Its 
potential field of application includes 
practically every product that involves 
the flow of fluids, gases or air ... every 
process where the flowing medium 
should be filtered, diffused, separated 
or controlled. Porex is serving in Diesel 
engine injectors, lubricating systems, 
pneumatic tools, refrigeration com- 


pressor systems, fuel systems and 
scores of other applications in which 
efficiency can be increased or precision 
parts safeguarded by the function of 
this porous metal element. 


Included in the book are 70 charts of 
flow curves—tables of physical proper- 
ties — design information — application 
data—and complete description of the 
material and its functions. Send for 
your copy today. Moraine Products 


Division, General Motors Corporation, 
Dayton, Ohio. 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 
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You can have the fabricating advan- 
tages of coils for all regular require- 
ments when you use ARMCo Electrical 
Steels. 

For those grades where cold rolled 
practice has not yet been developed 
to assure coils of highest magnetic 
quality, Armco has perfected a 
unique method of butt-welding hot 
rolled sheets into coils which can be 
supplied as narrow as one inch. This 
gives you the advantage of continuous 
operations for all grades of silicon 
steel. Weld thicknesses are guaran- 
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HERE —ii COILS 
HOT ROLLED SHEETS ! 


A GUARANTEED WELD THICKNESS 


teed to be within the thickness toler- 
ance of the sheets. Magnetic qualli- 
ties are not affected by the welds, 

This way you can save time, labor 
and steel by using coils for all stand- 
ard operations. There are relatively 
no end-of-strip scrap losses. And 
besides being easier on dies, coils help 
step up production by eliminating all 
“hand-feeding” to presses. 

Whether you need coils or sheets, 
there is a grade of Armco Electrical 
Steel for every requirement. You will 


get steel of top magnetic quality with 









low core loss and exceptional perme- 
ability ; steel that is ductile, flat and 


clean-surfaced. 


Write for data on Armco Electri- 


cal Steels for specific jobs. We'll be 


glad to supply you with the infor- 
mation you need, Just address The 
American Rolling Mill Company, 
2601 Curtis Street, Middletown, QO. 


RPORATION 
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In the final analysis practically all gear engineering problems can be summed 
up in one question: What type of gear will transmit power most efficiently and 


economically in this particular case? 


To a manufacturer faced with such a problem, we modestly submit this sug- 
gestion: Why not ask us? By no means do we claim to have a monopoly on 
gear engineering brains, but a lot of people think we're pretty good. Why? 
Because we proved it to them. 

May we prove it to you? 


=~ 
ot 


PERKINS MAKES: 


Helical Gears Bevel ifs Ratchets 
Worm Gears biral Gears Spur Gears 
Ground d Worms 


ERKINS PRECISION, CUSTOM-CUT GEARS 


\q PERKINS MACHINE & GEAR COMPANY, sprincricto 2. mass. 
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Put your hand 
here! 


PARAGON 


REG. U. S. PAT. OFF. 


DRAFTING 
MACHINE 


He is believing. Get the finger tips of your left hand on 
the control ring of a PARAGON Drafting Machine. The 


lightest pressure is all you need to set the scales at the angle you 


want, anywhere on the drawing board. Your right hand is always 
free. For the full story of PARAGON features, convenience and 


handsome modern appearance, write on your letterhead to Keuffel on 
L st haw 


& Esser Co., Hoboken, N. J. 


Drafting, Reproduction, Surveying 


K E U FFE R & E ss E R Co. Equipment and Materials. 


ast. seer Slide Rules. Measuring Tapes. 


CHICAGO « DETROIT .- ST. LOUIS « NEW YORK - HOBOKEN ~- SAN FRANCISCO ~- LOS ANGELES - MONTREAL 
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How large or small musc a mounting be to fill the twin duties 
of efficiently absorbing shock and vibration, and also possess long 
functional life? All Lord Mountings are compact, light-weight units, 
based on long-term studies of the mechanical properties of natural and 
synthetic rubber when stressed in shear. Lord Bonded Rubber Mountings 
can be literally termed ‘‘a miracle in a handful”. The mounting illustrated 


above has a load-carrying capacity of 100 pounds at 1/16" deflection, 
yet is only 1” 


in diameter, 1'2'' long, and weighs less than 3 ounces. 
In every line of industry . . 


in every type of structure in motion, the 
use of Lord Mountings will prolong equipment life, lower maintenance costs, 


insure greater accuracy of operation, reduce material weights by eliminating 
the necessity for inertia masses, increase personnel efficiency by eliminating 


nerve-wearing noise and vibration transmitted through solid conduction. 


Whether you are an engineer or financier, production manager or operator 
of equipment, you should be interested in eliminating harmful vibration. 


Send for literature on vibration control or call in a Lord Vibration Engineer 


for consultation on your vibration problems. There is no obligation. 


iT TAKES RUBBER Ja Shear 10 ABSORB VIBRATION 


£m 
LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 






Originators of Shear Type Bonded Rubber Mountings 
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BONDED PUBBER 


I YY 
MOUNTINGS 





Ungl Resins & Poastica 


| Menatile synthetic materials offered for 


NSULATION AND SHEATHING 


ROM GEON resins may be made a wide variety of 

thermoplastic elastomers, possessing unusual electri- 
cal and mechanical properties. These materials can be 
extruded, pressure or injection molded, calendered, or 
cast into sheet and film. 


Here are the specifications and properties of a repre- 
sentative formulation of GEON for cable insulation, in 
this instance, GEON 2046: 


800 volts per mil 

6.0 x 10°° ohm-cm @ 15.5° C. 
6.0 @ 15.5° C. 

.09 @ 15.5° C. 

Outstanding 

Will not support combustion 
Excellent 

Excellent 


Dielectric strength 
Insulation resistance 
Dielectric constant 
Power factor 

Chemical resistance 
Flame resistance 
Abrasion resistance 

Air and ozone resistance 
Moisture absorption Comparable to best grades of rubber 
Tensile strength 2500 p.s.i. 

Elongation 300% 

Oil resistance Excellent 

Aging and light resistance Excellent 

Color range 14 Standard NEMA colors 


GEON insulation and sheathing can be extruded 
directly onto the wire or formed into slip-on tubing. 
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GEON film or GEON-treated materials can be made 
into tape for very fine insulation. GEON can be molded 
into plugs, connectors, etc. 


By varying the type of GEON resins and _plasti- 
cizers a great number of different combinations of prop- 
erties may be obtained. Or, GEON, properly blended 
with certain synthetic rubbers, will impart to the 
rubber characteristics otherwise unobtainable. 


The complete GEON story cannot be told in this 
limited space. But our research staff and laboratory 
facilities are available to help you work out any special 
problems or applications. For answers to your questions 
write 


Dept. D-22 CHEMICAL DIVISION 
The B. F. Goodrich Company 


ROSE BUILDING E. NINTH & PROSPECT CLEVELAND 15, OHIO 


GEON is available to industrial users subject to allocation under General 
Preference Order M-10. Limited quantities can be had for experiment. 
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How would you use these RSS 
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3 industrial electronic servants? 


UNITED CINEPHONE CORPORATION, of Torrington, Conn., 
has developed three simple electronic devices that almost every 
industrial plant can — and some day will — use to advantage 


The Sun-Switch turns factory or 
ofice lights off or on automatically 
when outdoor light rises or falls, 
avoiding poor work caused by bad 
visibility or eye fatigue. 

It can also be used to switch on or 
off aircraft beacons, and outdoor 
iighting of all kinds. 

What fs It? The “Sun-Switch” is a 
phototube device, in which a change 

of light is used to op- 

erate a magnetic 

switch. The tubes are: 

an RCA type 930 

phototube followed by 

an RCA 6SJ7 detector- 

4 amplifier and an RCA 

6SN7-GT amplifier. 


2 PHOTO~ TUBE 
~ - ~ 
a cLoup 

‘ < Dc. 


« 


Q LIGHT 
| 
AMPLIFIER 110 VOLT 
TUBE 


POWER 


How It Works: When sufficient light 
strikes the phototube, its output, am- 
plified by the following tubes, operates 
a magnetic relay which turns off the 
lights. When the light striking the 
phototube decreases to a preset level, 
the lights are switched on again. The 
light-level range is adjustable. 


Electronic Timer: The United Cine- 
phone electronic timer accurately 
time-controls operations of machine 
tools, molding presses, ovens, elec- 
tronic heaters, photographic printing, 
etc. Two or more timers can be con- 
nected to provide automatic se- 
quences. Time interval is adjustable 
from 0.05 to 100 seconds. Avoids hu- 
man error. Easy to 
set; wide range; no 
resetting needed; 
hundreds of thou- 
sands of operations 
with virtually no 
maintenance. 


POWER _{ |_0c. .| storace 
TO TUBE CAPACITOR 


CHARGING CYCLE 


STORAGE -{} cai 
CAPACITOR 0 “1 conraot \ 


ADJUSTABLE DISCHARGING = RESISTOR 
oa ie Na itiepeahlinemeccerintilenmsesiraets 


TO CONTROL 
7 CIRCUIT 


TIMING CYCLE 


How It Works: An RCA 6J5 amplifier 
tube is used. It first acts as a rectifier, 
supplying d-c to a storage capacitor. 
When the time interval is “initiated” 
by the initiating switch, the stored en- 
ergy is dissipated through an adjust- 
able resistor. When the voltage across 
the storage capacitor thus drops to a 
preselected value, the tube supplies cur- 
rent to operate a sensitive magnetic 
relay. 


Electronic Switch: For reliable 
switching where a tiny current can 
replace heavy currents or mechanical 
devices. Only 3/1,000,000 ampere 
will actuate the electron tube which 
operates the relay. 


The small current replaces heavy 
currents required in some chemical 
processes or machine or gauging 
operations where a relay is actuated 
directly. Excellent for floatless control 
of liquid levels, pressureless limit- 
switching, and to replace clumsy, 

slow, leverage sys- 
tems. Operates up to 
800 times per minute; 
has exceptionally 
long life and low 
maintenance. Widely 
used in industry, 


MINUTE SIGNAL AMPLIFIER TUBE 


——— oe — 
yee 
tanec ae 
/ 
ee TO CONTROL 
CIRCUIT 


How It Works: A tiny current flowing 
through the external circuit and 
through a very high resistance (1 mil- 
lion ohms or more) develops enough 
voltage across the resistance to con- 
trol the current flow through an RCA 
6J5 detector-amplifier tube. The tube 
current operates a magnetic relay, 


The magic brain that powers these devices is in each case an RCA Electron Tube 


Have you a problem? 


Industrial electronics, already widely accepted, is destined 
to play a giant’s role tomorrow. If you suspect that meas- 
uring, counting, weighing, sorting, controlling, heating, or 
some other mechanical or manual operation in your plant " 
can be more accurately, efficiently, or profitably per- Md 
formed “the electronic way,” you are probably right. Why 
not write to us, stating your problem, so we can refer you 
to the equipment manufacturer best fitted to serve you? 

Meantime we will gladly mail you our 32-page, illus- 
trated, free booklet “Electrons in Action at RCA,” if you 
will write to RCA, Commercial Engineering Section, 646 
South 5th St., Harrison, N. J. 


The Magic Brain of all electronic equipment is a Tube 


... and the fountain-head of modern Tube development 
is RCA, 
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RCA Victor Division - 
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New Cit Life tu 60 Seconds 


AGAIN, and AGAIN, and AGAIN this one-minute operation will restore 
the CLUTCH HEAD Type ‘‘A”’ Bit to its original efficiency. Contrast the 
elimination of cost and delay attained by this simple application of 
the end surface to a grinding wheel ...as against the expense and 
bother of “‘back-to-the-factory’’ shipment of bits for recondition- 
ing. Consider also, the rugged structure of this Type “A” Bit... 
a factor that enables it to deliver a Jonger uninterrupted spell 
of service on the Line between reconditioning grindings. The 
definitely longer total life of CLUTCH HEAD Type ‘‘A”’ Drivers is an 
economy item that has a direct bearing on final production costs. 


CLUTCH HEAD offers seven major features that contribute to 
faster, safer, and lower-cost production and service. You may ex- 
amine and test these features right at your own desk. Ask us to 
mail you sample of this Type “‘A”’ Bit along with package assort- 
ment of CLUTCH HEAD Screws and illustrated Brochure. You 
will discover why CLUTCH HEAD is The Screw That Sells Itself. 


This is the only modern 
screw that may be operated 
with the ordinary type screw- 
driver; even with a piece of 
flattened steel rod in emer- 
gency ... sO important in 
simplifying field problems in 
war and peacetime service. 


Note the straight- walled 
Clutch matched by the 
straight sidesof the Driver. No 
tapered entry to create ride- 
out tendency. Noend pressure 
required. This means elimi- 
nation of fatigue factor for 
sustained high production. 


UNITED SCREW AND BOLT CORPORATION 
POCO TY eA BATE baa Ody 
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You'll find the old Lumarith soda straw 
idea doing business all over the war- 
front these days—precision grommets, 
for one thing, of spirally-wound 
Lumarith, and doing a real job. Spirally- 
wound units are also serving in aircraft 
hydraulic controls, on small motors, in 
lamps, push button tuning coils, coil 
forms and as “spaghetti.” 

These transparent Lumarith parts are 
efficient performers wherever light 
weight, toughness, good insulating 
qualities are important, plus Lumarith's 
well-known resistance to the “black 
hand” of corrosion. 

Fabricators producing spirally-wound 


An outstanding development, by one fabricator, is the spirally- 
wound grommet of Lumarith—supplied with one end spun. 
After the grommet is in place, the other end is spun on stand- 
ard drill press equipment, making a tight-fitting, permanent 
installation. The Lumarith won't crack or come out despite cli- 
matic changes. 


AUGUST 1944 


Note these new electrical uses for spirally-wound LUMARITH! 





tubing of Lumarith offer a range of 
lengths, diameters and wall thick- 
nesses, suitable to many types of ap- 
plications in the electrical field. What 
new uses can you visualize in your 
products? 

You'll also want to be posted on 
the excellent insulating qualities and 
corrosion-resistance of Lumarith foils, 
films and molding materials. Send for 
“Lumarith for the Electrical Industry,” 
a comprehensive booklet. Celanese 
Celluloid Corporation, The First Name 
in Plastics, a division of the Celanese 
Corporation of America, 180 Madison 
Avenue, New York 16. —*Reg. vu. s. Pat. on 
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TYPE DC DC (Inner Race) 


FEATURES OF THESE MODERN 
ANTI-FRICTION UNITS ALL CONTRIBUTE 
TO INCREASED OPERATING 
EFFICIENCY 


In almost any application where Tor- 
rington Needle Bearings are employed, 
the design problem is simplified—dueto 
the unusual combination of advantages 
which these modern anti-friction bear- 
ings offer. 


The advantage of higher capacity in 
smaller space, for example, means that 
smaller, simpler housings may be em- 
ployed. This in turn means less ma- 
terial is required in the housings, with 
a consequent reduction in weight and 
lighter, more compact design of other 
members is often made possible. 


The efficient lubrication of Torring- 
ton Needle Bearings is another feature 
which aids the designer. The retaining 
raceway which holds the full comple- 
ment of needle rollers also provides 
a natural reservoir for retention of 
the lubricant. Thus, in most designs, 
need for auxiliary seals and special lub- 
ricating systems is eliminated. In fact, 
in certain applications, Needle Bearings 
lubricated on installation, will operate 
entirely satisfactorily without further 
service attention during the life of the 
product! 
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Needle Bearings 
Ald Design Simplification 
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This X-section of a drill press spindle flus- 

trates simplicity of design possible due to 

compact size, high capacity and ease of 
lubrication of Needle Bearings. 






Assembly Also Simplified 


Production and assembly problems are 
also simplified, thanks to the ease of 
handling and installation of Torrington 
Needle Bearings. The designer need 
only provide the simplest type of bear- 
ing mount—a bore machined to proper 
dimensfons. Also, as Needle Bearings 
will not creep or slip, spacers or other 
locking devices are not necessary to 
hold them in place under either rotat- 
ing or oscillating operation. 


All of these features contribute to 
simplification of design — with resulting 


TORRINGTON 


TYPE NCS 





TYPE FD1 


increases in operating efficiency, longer 
service life and manufacturing econo- 
mies that are helping now in meeting 
wartime production. And they will be 
of equal value in meeting the demands 
for the.peacetime products of tomorrow. 
Investigate for yourself the ways in 
which Torrington Needle Bearings will 
aid your postwar plans. The Torrington 
Needle Bearing Catalog 30-A gives 
more complete information. In ad- 
dition, the services and experience of 
our engineering department are avail- 
able to assist you in securing full ad- 
vantages of the application of Needle 
Bearings in your products. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend 21, ind. 
“Makors of Needle Bearings and Needle Bearing Rollers” 


New York Boston Philadelphia 
Detroit Cleveland Seattle 
San Francisco Chicago Los Angeles 


Toronto London, England 
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Redmond NOCRONOTORS 


TAILORED TO YOUR REQUIREMENTS 


oo ASIDE old ideas on motors of a twen- 
tieth horsepower and less! The new Type 
‘*T’’ shaded pole Micromotors introduce a brand 
new conception of small motor engineering. 


Here’s tailor made performance to match 
your requirements. New compactness. New 
simplicity. New perfection in every part and 
step of assembly. 


These new Micromotors are alive with fea- 
tures designed to put new life in your products. 


OWOSSO, MICHIGAN, U. S. A. 


Composite sketch of Redmond facilities 
with over 5 acres of floor area. 


You should know about the patented Flush- 
Weld rotors, Air-Stream enclosed cooling, 
Pressure-Locked resilient rubber mountings 
that have no nuts or bolts to work loose, and 
the new highly developed machining processes 
that assure the same fine construction in every 
Type ‘‘T’’ Micromotor on a mass production 
basis. 


Write today and get all the details. Ask about 


the Type ‘‘T’’ Micromotors. 
RE B NES OND 
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— Illustration taken from 
spain ett | = es Continental's instene- 
+= vnsemenatnnitnnocanonaamatan ecall ! J F * lion manual shows 
¢ proper method of 

sanding this multi-bar 


commutator. 





1000 Volts Between Coils is the operating voltage of these engine 


driven generators being built for the Signal Corps by Continental 
Flectric Co. dnc. of Newark, N. J. 





They are tested at 3000 volts —three times their normal voltage. 


@ Varnished cable tape 


Yet compact design allows only minimum clearance between coils! 
5 @ Varnished canvas 


@ Varnished duck 
@ Varnished cellulose acetate 
by Continental tor this important application because they are thin, ® Varnished Fiberglas cloth 


Natvar varnished acetate and Natvar varnished silk were chosen 


because they have high dielectric strength, and because they are PNP Pape 


® Varnished tubings and sleevings 


u niform. @ Varnished identification markers 
® Lacquered tubings and sleevings 
What are your insulation problems 7 Write, wire or phone us tor @ Extruded Vinylite tubings 


. . . & 2 2 : . 
deliveries, either from stocks located near you, or from our own. Extruded Vinylite identification markers 


NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. &-NVP-2 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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War-born improvements in steel are a vital factor in sup- 


plying the countless items of new equipment needed by 
Allied land, sea and air fighters. 


How will these improved steels affect your postwar pic- 


ture? How largely should they figure in your planning? 


iy HE countless new uses of steel-at-war 
enable it to play a major part in 
every theatre of action. Its battle-proved 
versatility leaves no doubt about the im- 
portant place steel will take when manu- 
facture of peacetime goods is resumed. 
Many of the new developments, which 
have made steel the backbone of war, 
were originated by our metallurgists. Im- 
proved toughness, hardness and strength 
—greater resistance to heat, corrosion, 
abrasion and impact shock—these are 
some of the qualities which have won 
world-wide recognition for U-S-S Steels. 
Through the most comprehensive ad- 


vertising effort the steel industry ever 
has seen, U-S-S Steels are winning an 
acceptance which will help you meet 
postwar conditions. This promotion will 
continue to back you at every step. 

Let us share in planning your postwar 
products. Our contribution will be the 
specialized knowledge of our technical 
staff, who will be glad to consult with 
you on your many and varied problems. 
Drop us a line today—this cooperation 
is offered freely, without any charge or 
obligation. Check this list of U-S-S Steels 
for Design. See how their special proper- 
ties can meet your postwar needs. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


War-Tested U-S’S Steels 
for Your Peacetime Products 


U-S-S HIGH STRENGTH STEELS fo resist 
corrosion and increase strength without adding 
weight. 


U-S-S COPPER STEEL to give at least twice 
the atmospheric corrosion resistance of regular 
steel at little additional cost. 

U-S-°S HOT-ROLLED AND COLD-ROLLED 


STEELS to provide the basic advantages of steel, 
plus maximum economy in accordance with the 
needs of each job. 


U-S-S ABRASION-RESISTING STEEL to com- 
bat wear and friction. 

U-S-S STAINLESS AND HEAT-RESISTING 
STEELS to assure high resistance to corrosion 
and heat, and to reduce weight. 


U-S-S CARILLOY ALLOY STEELS — Special 


Steels for the special jobs of industry. 
U-S-S PAINTBOND—A galvanized, Bonder- 


ized sheet that permits immediate painting and 
holds paint tighter. 


U-S-S VITRENAMEL—Sheets designed espe- 


cially for porcelain enameling. 


U-S-S ELECTRICAL SHEETS for motors, gen- 


erators and transformers. 











THe 4-pette TINY G-E AIRCRAFT 


SWITCH GOES 
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Where can you use this snap-action switch 
that takes up less space than a packet of 
matches, that handles up to 10 amperes at 230 
volts a-c, that gives more than 5,000,000 me- 


chanical operations? Its name—the G-E 





7 G-E open-type limit switch 


with push-rod operation. seal 
Roller-operated and other 

er — Originally developed for aircraft service, the 
— G-E Switchette is finding an ever-widening 





variety of industrial possibilities—as a limit | 

switch on machine tools, for built-in applica- 

tion on fans and other appliances, for controlling 
Com-operated selector switch small-motor drives, for operating electronic, 


ttes). A ; ; 
leight G-E Switchettes) heating, and many other devices, 
ty of combinations 


wide varie : — : : 
G-E Switchettes owe their unusual stamina 


can be furnished. 





to a double-break construction which with- 
stands severe physical shock and _ vibration. 


They pass 50-hour salt-spray corrosion tests; 





sean ala operate satisfactorily in temperatures from 200 
moved showing simple F to minus 70 F. And their small size makes 

1 Geuble-break construction them a “natural” for many switch applications 

ond long-lived contacts. where space is at a premium. Bulletin GEA- 

| : a 3818B gives full information on more than 


100 types and modifications, 


GENERAL @ ELECTRIC 
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COLD FACTS ABOUT 


e 
HEAT 


A spot of heat to keep oil flowing, or a 
quantity of heat for a drying oven—you'll 
find electric heat can simplify your designs, 
simplify installation, and simplify your cus- 
tomers’ maintenance problems. The coupon 
below will bring you a catalog containing 
the facts you need to apply G-E fin-calrod 
heaters, like that shown, as well as standard 
Calrod, strip, cable, insertion, cartridge, 
and immersion heaters, 


KEEPING AN Cloctiis EYE 


ON THINGS 


The photoelectric relay . 
today is one of the de- 
signers’ most versatile aids 
—for controlling the posi- 
tion of machinery or prod- 
ucts im process—for counting everything 
from sugar bags to sheep—for safety de- 
vices, for inspection, and for a lengthening 
list of miscellaneous jobs. The high-speed, 
high-sensitivity G-E relay shown responds 
to a 1/2-foot-candle light change of only 
1/1000 second duration, Bulletins GEA- 
1755 and 3533 describe some of 
the G-E relays and their applica- 
tions under a variety of conditions. 















SOMETHING NEW IN 


Height of hand 


If you’ve a problem of translating an operator’s 





guiding touch into mechanical action—whether it’s 
on a gun turret, power shovel, or machine tool— 
investigate the G-E amplidyne. This unique genera- 
tor-type machine takes minute electric signals and 
instantaneously amplifies them (as much as 10,000 
times) into “working” power. Provides extremely 
smooth, precise control. Greatly reduces size and 
number of control devices. Bulletin GEA-4053A 
shows how it speeds up acceleration, controls speed 
and position, and does many other jobs. 


ing AUGUST 1944 


BUILT TO 


" ae 
Keep Going 
IN-STOP-AND-GO SERVICE 


Here is a fractional-hp 
motor specially designed 
for heavy-duty work on 
machine tools and sim- 
ilar equipment. Rigid 
base permits precise, last- 
ing alignment. Firmly an- 

chored windings stand up under stop-start 
service and momentary overloads. Special 
ball bearings withstand thrust loads. Totally 
enclosed construction keeps out dirt and 
metal dust. Standard ratings: 4, 4, 2, and 
34 hp; others can be furnished. Bulletin 
GEA-4120. 


SHORT, COMPACT— 


This Type KSP unit-bearing, shaded-pole 
fractional-hp motor is ideal for fans and 
similar applications. Large oil reservoir pro- 
vides for many years 
of normal operation 
without re-oiling. 

Ratings: 1/125 to 
1/20 hp. (Bulletin 
GEA-3684.) 





FS REASONS WHY.. 


SPERTI HERMETIC SEALS ARE 
SPECIFIED ON EQUIPMENT DESIGNED 
FOR TOUGH MILITARY CONDITIONS 


e ’ Vibra. 
component parts, 


Ay = 
i. INCORPORATED 
Fo ELECTRONIC DIVISION, DEPT. (EM-3) 
CCA RESEARCH - DEVELOPMENT - Ota * CINCINNATI 12, OHIO 
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Alcoa gives you 
your choice 


OF THESE LIGHT METALS 






















Die castings in the metal you want 
aluminum or magnesium; Aluminum Com- 
pany of America’s die casting plant at 
Garwood, New Jersey, is expert in the 
production of parts in both metals. Quite 
often, dies can be used interchangeably. 
Aleoa makes sand castings, permanent 
and semipermanent-mold castings, and 
die castings. We play no favorites either 
in production methods or materials. You 
have a choice within this one organiza- 
tion. So, when an Alcoa engineer recom- 
mends die castings, you can be assured 
that the selection of this process is made 
because it is most economical for you. 
Die castings offer the advantage that 
tolerances are close and little excess metal 
need be allowed for machining. This means 
that finishing costs are less than with 
other castings. Both aluminum and mag- 
nesium have permanence of dimensions 
and provide high strength-weight ratios. 
Walls can be thin and details fine. 
Where quantities warrant the making 
of dies, it may pay you to change to die 
castings. We'll gladly help you determine 
the facts. Write ALUMINUM COMPANY OF 
America, 2179 Gulf Bldg., Pittsburgh 19, 
Pennsylvania. 
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a “Fool-proof” 


Fastening Method 


and, 
Hundreds of Work-hours 


Once Low in Tapping 


“We had to find a ‘fool-proof’ fastening meth- 
od on our head phone assemblies,” said engineers 
of the Winslow Company, of Newark, N. J.. 
makers of electrical apparatus for the armed 
forces. And the simpler P-K Self-tapping Screw 
method proved the answer. 


Fastenings were originally made with machine 
screws. The holes were small, and drilling and 
tapping were unusually difficult operations for 
inexperienced workers. Even when holes were 
properly drilled and tapped, “green” assemblers 
often stripped the threads in driving the machine 
screws. Spoilage of parts ran prohibitively high 
... hundreds of work-hours were lost. 

By switching to P-K Self-tapping Screws for 
this ticklish job, tapping and thread-stripping 
were eliminated. Spoilage virtually disappeared. 
Production picked up immediately. Fastenings 
were stronger than ever. 


Question Every Fastening! —on the drafting 
board, and in production! Ask for a P-K Assem- 
bly Engineer to point out all metal and plastic 
assemblies on which Self-tapping Screws will end 
trouble, speed work, save money. Or mail assem- 
bly details for recommendations. Parker-Kalon 
Corporation, 190-200D Varick St., New York 14. 


PARKER-KALON 
Ie 


Sah Ls 


Give the Green Light . to War Assemblies 
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required for this simpler fastening method. At the Winslow Co., in- 
experienced girls drive P-K Screws in tiny holes, and equal the work 


EVERY WORKER A “SKILLED” WORKER! No special training or skill is | 
of veterans. You can change to Self-tapping Screws overnight! | 





4 
MADE FAST—HOLD FAST! Four Type “Z” P-K Self-tapping Screws 
fasten two metal strap-retaining clips to plastic telegraph receivers, 
They form their own strong threads as they are driven, stay tight 
under severe stresses. The Winslow Co. also uses P-K Type “Z” 
Screws to fasten plastic sub-panels and ground wires to transformer 
cases of an ignition testing set. 
TYPE “Z’ THREAD-FORMING SCREWS 
All purpose, form their own threads in the mate- 
rial. For fastening to cellulose acetate and ni- 
trate compounds, methyl methacrylate resins, | 
polystyrenes, laminated phenolics, and metal. 
TYPE “F’ THREAD CUTTING SCREWS . 


Expressly developed for use in crumbly and fria- 
ble materials, such as phenolic and urea base 
compounds, cold mold compositions, and hard 
rubber. Also for metals. Cuts a thread like a tap. 


TYPE “U’ —FOR PERMANENT FASTENINGS 


For use in all kinds of plastics and metals. Ham- 
mered or otherwise forced into the material, it 
forms its own thread. Cannot be removed. 


OTHER TYPES OF P-K SCREWS ARE AVAILABLE 





A TYPE FOR EVERY METAL OR PLASTIC ASSEMBLY 
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AND OTHER a adh lade DEVICES 


AUTOMATIC 
ELECTRIC 
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The right relay, of course, is the one 
which will exactly fit your needs, and 
give you the longest, most depend- 
able service at lowest cost. Here’s 


how you can get it: 


1. Write for the Automatic Electric 
catalog. It lists over forty basic types 
of relays, providing every combina- 
tion needed for modern electrical 
control. All technical facts are clearly 


tabulated for your guidance. 


2. If you want help in applying this 
information to your problem, call in 
our field engineer. He will be glad 


to put his experience to work for you. 


Send today for your copy of the 
catalog—or simply ask our field engi- 


neer to bring one over. 
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PERMANENT MAGNETS MAY DO IT BETTER 


QUALITY ... IN QUANTITY! 


Because permanent magnets must conform pre- 
cisely to specifications, producing them by the 
million is an unusual engineering achievement. 
This company is America’s largest exclusive mak- 
er of permanent magnets. 


| Thee 
INDIANA STEEL PRODUCTS 
Fieger , 


6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILLINOIS 
* Specialists in Permanent Magnets Since 1910 « 


Manufacturers with permanent magnet problems 
to solve have received invaluable assistance from 
our design and development engineers. Their spe- 
cialized experience is available to you, too. Write 
for a copy of our ‘Permanent Magnet Manual.” 


Help Win the War in '44 — Buy War Bonds! 


COPYRIGHT 1944, THE INDIANA STEEL PRODUCTS COMPANY 
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%& Whatever kind of a job you may have 
for small motors, you'll probably find 
General Industries Smooth Power motors 
doing similar types of work. They may be 
operating turntables or record changers, 
powering motion displays or driving re- 
cording mechanisms or industrial controls. 
Whatever the work may be, these Smooth 
Power motors do it smoothly, quietly and 
according to specifications. 

Quite likely, the motors you need will be 
found in the long line of standard Smooth 
Power motors. But if they're not—if your 
product calls for special service or char- 
acteristics, then our engineering staff can 
adapt a standard model or design a new 
one for your specific needs. 

Or, if you’re planning new electrical or 
mechanical devices of comparatively small 


size, that call for motors or metal fabrica- 
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tion, or both, we suggest you remember 
General Industries as a source of reliable 
assistance. Right now, our plant and facili- 
ties are at work for Uncle Sam, but when 
his present business is satisfactorily con- 
cluded, we'll be ready again to start de- 
signing and building peacetime products. 


We'd like to have you call upon us. 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA OHIO 


THE 





a ee 


eRe R Se aa 


COMPANY 








LEAR AVIA, INC. RELY ON Wel 









A A eae nnn ~ aad 


Co 





=a me oA | 


CRO SWITCHES | 


FOR INSTANT, PRECISE CONTROL OF ELECTRO-MECHANICAL ACTUATORS 


Micro Switches are responsible for the accurate 
operation which has made Lear Actuators ideal components 
for use in military aircraft. 


Lear Avia, Inc., Piqua, Ohio, who build these light, power- 
ful electro-mechanical devices, find Micro Switches provide 
the precise, instant control required yet keep within the re- 
quired limits of small space and light weight. 


This small Lear Actuator shown here weighs but 3.3 pounds. 
Yet it is capable of moving 1200 pounds. Rotary type Lear 
Actuators are capable of operating torques from 400 inch- 
pounds to 6500 inch-pounds. 


Lear Actuators must operate instantaneously. Micro 
Switches, used in pairs, cause the unit to start or stop at the 


exact point of predetermined setting in the contro! box. The 


The basic Micro Switch is a thumb-size, feather-light, plas- 
tic enclosed, precision, snap-action switch, Underwriters’ 
listed and rated at 1200 V.A., at 125 to 460 volts a-c. 
Capacity on d-c depends on load characteristics. Accurate 
repeat performance is experienced over millions of opera- 
tions. Wide variety of basic switches and actuators meets 
requirements varying from high vibration resistance to 
sensitivity of operating force and motion as low as 2/1000 
ounce-inches. Many types of metal housings are available. 


LET’S ALL 

BACK THE 
ATTACK — 
BUY EXTRA 
WAR BONDS 


first Micro Switch limits the actuator travel in one direction, the second 
Micro Switch serves as the limit to travel in the other direction. Lear Actua- 
tors may be controlled by manual switches, thermostats, pressure switches, etc. 
Micro Switches were selected by Lear Avia, Inc. because a sensitive and pre- 
cise limit switch was required to provide the accuracy of control necessary. 
The quick make-break action of Micro Switches was also found to assure 
long operation life on severe direct current loads. No unit failure due to 


faulty Micro Switches has ever been recorded. 


Designers and production engineers who are letting pre-conceived ideas go 
by the boards... 
Switch. This tiny, snap-action electric switch can be counted on for any ap- 


seeking a new way... will do well to investigate Micro 


plication where a small, precise, sensitive switch is required that will respond 
accurately to actuating motion through millions of repeat operations. 


Micro Switches provide over 2700 variations . . . combinations of housings, 
actuators and electrical characteristics. For complete information, send for 
Handbook-Catalog No. 60. If your application is for aircraft use, also send 
for Handbook-Catalog No. 70. 


“Uses Unlimited”—a dramatic 
talking motion picture of Micro 
Switches, in color, is available 
to industrial groups, training 
classes, schools and colleges, 
through Y.M.C.A. Motion Pic- 
ture Bureau, New York, Chi- 
cago, San Francisco, Size: 16 
mm. Length: 40 minutes. Write 
us for details 


Micro Switch Corporation, Freeport, 
Illinois « Branches: 43 East Ohio 
Street, Chicago (11) * 4900 Euclid 
Avenue, Cleveland (3) ¢ 11 Park 
Place, New York City (7) « 1709 W. 
8th St., Los Angeles (14) + Sales & 
Engineering Offices: Boston « Hart- 
ford « Portland, Ore. + Dallas, Tex. 

© 1944 
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MADE ONLY BY MICRO SWITCH CORPORATION 
FREEPORT, ILL.,USA 
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Tests are meaningless unless the testing 
nquipment is accurate. Utah's ‘‘bureau 
of standards’’ is kept under guard to 
assure absolute accuracy . . . these special 
testing devices, used to check the testing 
equipment on the line, are operated only 


by specially trained men and are never’ 


allowed to reach full-scale reading. 


Because of this testing of testing 
equipment, the results of Utah's com- 
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plete vesting laboratory can always be re- 
lied upon—failures due to inadequate, 
inaccurate testing are avoided. 


These comprehensive testing tech- 
niques which have been developed by 
Utah engineers are playing an important 
part in the adaptation of the many new 
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adio Products Company, 852 Orleans Street, Chicago 10, 





testers: 


radio and electronic ideas to military 
needs today—and will play an equally 
vital part in meeting commercial require- 
ments tomorrow. 

x *« * 


Every Product Made for the Trade, b:: 
Utah, !Is Thoroughly Tested and Approved 


#s: Utah transformers, 


ors, wirewound controls, 


mall electric motors. 



















TROGRAPHITE wo. 


. . . « a new Stackpole high-purity graphite 
for chemical and metallurgical analysis | 


HEADQUARTERS FOR MOLDED 
CARBONS, GRAPHITES, METALS 
@ and COMPOSITIONS 


Brushes and Contacts 
(All carbon, graphite, metal, 
and composition types) 
Rare Metal Contacts 
Bearings 
Welding Rods, Electrodes, and 
Plates 
Brazing Blocks 
Rheostat Plates and Discs 
Packing, Piston, and Seal Rings 
Carbon Regulator Discs 
Sintered Iron Components 
Carbon Pipe, etc. 


Spectrographite No. 1 is made by a 
special process recently developed by 
Stackpole. Whereas normal graphite 
anodes contain total impurities on the 
order of .02 to .05%, Spectrographite 
contains less than .001%. Thus, it is 
used in analyzing such things as 
batches of molten metal, or in check- 
ing the purity of liquids by the spectro- 
graphic process. 

Ordinarily, high-purity graphite is 
made only by specialized chemical 


manufacturers, and is of interest only 
to chemists and metallurgical engi- 
neers. In this case, however, we believe 
Stackpole Spectrographite No. 1 will 
prove generally interesting to readers 
of this publication—not so much 
because you might use it, but because 
it offers a convincing illustration of 
the progressive engineering behind 
the many Stackpole molded carbon, 
graphite, and metal composition 
products you do use. 


Spectrographite No.1 is supplied up to 12" lengths in %@", 


Yj", and %% 


diameters. Complete details on request. 


STACKPOLE CARBON CO., ST. MARYS, PA. 


EVERYTHING IN CARBON BUT DIAMONDS 
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Today, metal mesh knit from INCO Nickel Alloys 
does all these varied jobs. 

Tomorrow? Perhaps it’s the answer to an 
electrical problem now on your drafting board. 

For Knit Metal Mesh, product of the Metal 
Textile Corp., Orange, N. J.,has many properties 
that point to its wide future use. 

Knit from Monel, Nickel or Inconel, it is rust- 
less corrosion-resistant, tough, strong, able to 
withstand high temperatures. In addition, its 
special linked-loop design is flexible, highly re- 
sistant to breakage, unusually strong on the bias. 
It offers, for instance, a firm fabric for grids be- 
cause the linked loops allow normal expansion 
when the grid is heated, and return the fabric to 
its criginal shape as the grid cools. 

The knit fabric holds together even when 
made of very fine wire (.0045 diameter), and 
with as few as 4 or 5 openings to the inch. 

For further information about mesh knit from 
the INco Nickel Alloys...and for other tech- 
nical service on metal problems...address: 
The International Nickel Company, Inc., 67 
Wall Street, New York 5, N. Y. 


wicker dit, ALLOYS 


MONEL - "K’” MONEL * “'S’”’ MONEL * “R’ MONEL * “KR” MONEL* INCONEL * “Z” NICKEL * NICKEL ° Sheet... Strip...Rod...Tuding...Wire... Castings 
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MAGNETIC STARTERS and CONTACTORS 


Vertical action type, designed specifically for the exact- 
ing requirements of machine tool control. Double break, 
silver to silver contacts require no cleaning or dressing. 
Complete accessibility of terminals and parts facilitates 
installation and maintenance. All renewable parts, in- 
cluding magnet coils and contacts, can be inspected or 
replaced in a matter of seconds, using only a screwdriver, 
and without disturbing connections or removing the unit 
from the control panel. 


OVERLOAD RELAYS 


Exactly the right overload protection can be obtained 
by using the proper member of one of Square D’s four 
families” of overload relays. Available in a wide range 


Vertical action magnetic starter, Four pole, Type R control 
50 ampere size relay or 15 ampere contactor 


of ratings are: melting alloy type, nontamperable re- 
lays; bimetallic type adjustable relays; adjustable oil 


Heavy duty precision limit ° . ° 
Scatandl, hee anatiieis tint dashpot type magnetic relays; instantaneous trip mag- 


service 


Type R pneumatic timing 
relay. Range .2 second 


to 3 minutes netic relays. 


ACCESSORIES 


Square D offers many complete lines of accessories for 
machine tool control. In addition to conventional push- 
button stations, gasketed drip-tight control units and cast- 
iron multiple unit stations are available. Other accessories 


include two lines of precision limit switches, pneumatic 


Cast-iron control station using . 
gasketed, drip-tight New Type AR automatic hand 
contro! units reset overload relay with 
adjustable trip setting 


, 


timing relays, and terminal blocks. 


FIELD ENGINEERING SERVICE 


Square D Field Engineers have had years of experience 
in designing electrical control for machine tools. They are 
fully qualified to select the correct equipment for machine 
control panels, and to work out line diagrams of con- 
nections for desired operation sequences. Their -sugges- 
tions and proposals are carefully analyzed and con- 
firmed by factory engineering departments with com- 
plete research and testing facilities at their command. 


Standard melting alloy type Field Engineering Service in 
thermal overload relay nearly 50 principal U. S. and 
Canadian Cities 


@eeeeeeeeee@ee#eeeesc5eee#eee?eeecieetsesg4«eoeteee#ee#r#es#s8s#cee#eeee#eee#es#sFseeeee#ee#s5§kree?ees?9dcse8s6te8e8#e8e8&@emhmUh—hUCcCOhUC OhC«US 


SQUARE J) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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Be: 


LECTRICAL control equipment on the panel at the right was 
assembled by Sundstrand Machine Tool Company for their 
Model 33 Fluid Screw Rigidmil with automatic electric index base, 
shown above. ; 
The machine tool manufacturer may assemble electrical control 
from unit devices (typical example at the right) or buy panels from 
Square D. Either way the result will be an efficient and neat-appear- 
ing installation, competently engineered in the field and at the 
Square D factory. 
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You may have received 
this interesting series 
of booklets on Mica 
by Macallen. 


‘THE IMC SERVICE MAN CAN HELP YOU MAKE 
THE MICA STORY VALUABLE IN YOUR PLANT 


Miacallen says “From the mines of India comes our 
mica... the mineral that possesses the vitally im- 
portant properties for electrical insulation.” 
Macallen, by a special process, ingeniously ce- 
ments extremely thin mica splittings into larger 
sheets of any desired thickness. From the sheets 
come numerous mica products to meet your needs. 


Macallen mica has high dielectric strength, great 
inductive capacity, resists puncture, has low power 
loss, stands high temperatures, and is impervious 
to moisture, oil, and chemicals. In short, mica is 

_ immune to everything—but continued duty. 


eri er ° 


OTHER IMC PRODUCTS 


Vartex Varnished Cloth and Tapes—Varslot Combina- 
tion Slot Insulation—Varnished Silk and Paper—Fiber- 
glas Electrical Insulation—Manning Insulating Papers 
and Press Boards—Pedigree Varnishes—Diefiex Var- 
nished Tubings and Saturated Sleevings of Cotton and 
Fiberglas—National Hard Fibre and Fish Paper—Pheno- 
lite Bakelite—Adhesive Tapes—Asbestos Woven Tapes 
and Sleevings—Cotton Tapes, Webbings, and Sleevings, 
and other insulating materials. 





Mica is the basic insulation material for 
you to use in Class B electrical units 
and other applications where continuous 
operation under the most severe con- 
ditions is encountered. 


IMC warehouse and IMC service men 
are near-by to serve you well in your 
selection of Macallen mica products for 
electrical apparatus. " 


CALL US FOR 
MACALLEN MICA 


India and Amber Segment Mica. . . India Moulding Mica Plate 
... Flexible Mica Plate—Mica Tapes...Mica Commutator Seg- 
ments and Rings ... Mica Tubes-—Mica Specialties. 
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INSULATION MANUFACTURERS CORPORATION 


* CHICAGO 6 ® 565 West Washington Blvd. 
* CLEVELAND 14 1005 Leader Building 


¢ Representatives in 


MILWAUKEE 312 East Wisconsin Avenve 

j DETROIT: 11341 Woodward Avenue 

) MINNEAPOLIS: 316 Fourth Ave., South 
PEORIA: 101 Heinz Court @ 
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of electrically energized machines, appliances and equipment 
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which lies behind wartime develop- better peacetime performance and this 
ments in magnesium and aluminum will discussion will review progress and 
ultimately make itself felt in the broad- availabilities. 
er specification of such alloys within 
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products of various kinds. One of the 
more exciting possibilities has to do 
with extruded sections which may be 
used by lengths or by cross sections. 


Better Electrical Contacts. No 
compromises, no failures; that has been 
the rule in developing wartime prod- 
ucts. Knowledge gained in regard to 


Behind the Scenes in Product 
Planning. What engineers and de- 
signers are setting up as trends and 
objectives to be recognized in their 
thinking for Tomorrow. How top 
executives view product-building op- 
portunities. Which materials and parts 
will strongly influence the character of 
things-to-be. 
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—THE CASTABILITY OF ZINC ALLOYS 
PERMITS THIN SECTION DIE CASTINGS 


One of the principal advantages of zinc alloys 
over other die casting metals is their excellent cast- 
ability. This castability permits the transition from 
thick to extremely thin sections in a single part, and 
facilitates complex shapes, close dimensional limits 
and surface smoothness. The “ease of casting” char- 
acteristic of zinc alloys also extends the size range of 
die castings beyond that possible with any other die 
casting metal. 

Consider the above aircraft spark plug shield. 
The wall section of this zinc alloy die casting is only 
.015", yet it is sufficiently strong to withstand the 
stresses set up in the casting operation, wherein 
cores are pulled in two directions. Incidentally, the 
threads at the base of the part are cast and require 
only a simple chasing operation to remove the part- 
ing lines. 


¥ 
z 





The castability of zinc alloys in high speed machines 
is only one of the many reasons why zinc alloy die 
castings are the most widely used under normal con- 
ditions. Every die casting company is equipped to produce 
zinc alloy die castings, and will be glad to discuss their 
other mechanical, physical and economic advantages 
with you. Or write to The New Jersey Zinc Company, 
160 Front Street, New York 7, New York. 





FOR DIE CASTING ALLOYS 


The Research was done, the Alloys were developed, and most Die Castings are specified with 


HORSE HEAD SPECIAL (une c%.,) ZINC 


diet 
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EDITORIAL 
AUGUST 1944 


Toward More Practical Standards 


Standards, like laws, seldom enjoy the uncontested approval of those to 
whom they may apply. Certainly not for long. Back in 1941 the National 
Machine Tool Builders Association brought to a definite focus the interests 
of the several industry groups involved and codified electrical features ir 
a manner which, in June 1949, gained the formal approval of the American 
Standards Association. However happy the result as of that date, there 
is today an important voice heard from among the customers for machine 
tools demanding products which will more adequately reflect the realities 
of actual operation and will better protect workers and maintenance men. 


A storm has been brewing for some time. Not however with standards 
as a nucleus but rather around various definitely unreconciled differences 
of viewpoint between the suppliers of electrical components and those 
engineers responsible for their specification within machine tools. This 
has been reflected in every important recent meeting of electrical and 
mechanical engineers thus allied. Machine tool men want levels of 
performance and limits of dimensions that they do not receive from the 
suppliers of components just as purchasers of machine tools want things 
that their engineers and designers are reluctant to offer. 


Fundamental merits in what appears to be a three-cornered difference 
of opinion may or may not be resolved to any degree by impending 
revision of the machine tool electrical standards of ASA or the incor- 
poration therein of elements representing purchaser demands. More 
significant is the question of whether or not the customer should be given 
what he wants or whether he should have what the manufacturer thinks 


is good for him. 


Pertinent is the oft-repeated axiom of the merchant “The Customer Is 
Always Right.’ It is easy to point to excellent reasons why specific 
things should or could not be done. One may quite as readily demand 
the impossible. Nevertheless in the long run, customers do get what 
they want because, if one supplier does not offer it, ancther assuredly will. 
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PRECISION PERFORMANCE | ' 


\ 
tional airdromes, are generally rocketfast P-38s stripped 
as clean of excess weight as the proverbial hound’s 
tooth. Seats, gadgets, even the guns are removed, and 
the converted plane is called the F-5. The guns are 
stripped out not only to increase the speed and range 
of the ship but because weapons frequently have proven 
too much of a temptation to high-spirited young pilots 
to linger for a parting crack at enemy fighter planes 
which are almost sure to attack him on every mission, 
Che precious pictures which are the measure of the 
success of every photographic mission are far too valu- 
able to risk in a brush with the enemy. 

Aerial cameras have to be simple in operation and en- 
tirely reliable and precise, regardless of the operating 
conditions encountered in military flying. Like many 
other important instruments of modern wartare, their 





design details are still on the government’s restricted 


list and cannot be discussed fully. But the reliable 

: ; force that actuates the husky, metallic leaves of . 

BY FRANK W. STELLWAGEN ctuate SK’ ¢ leaves of the 
between-the-lens shutter of such cameras to stop mo- 1 


ENG:NEER IN CHARGE tion at 1/500 sec. or less; the faithful laborer that 


FAIRCH:!LD CAMERA & INSTRUMENT CORP. drives the winding mechanism of a 12 lb. roll of film at 
2% sec. per winding cycle to record 400 or more 9 x 9 
in. or 9x 18 in. photographs on a dash over enemy ter- 

ECAUSE of the pictures brought back by the one- ritory under all conditions of aircraft flight, can be 

man crews of military photo-reconnaissance and outlined as to performance and character. ‘That, in 
mapping planes, many bomber and fighter crews 
are saved from death in unnecessary raids over targets 
that require no additional’ bombing and invasion forces 
are spared from excessive casualties until defense posi- 
tions can be properly neutralized. Each pilot serves 
as a one-man navigator, communications officer, engi- 
neer and cartographer extraordinary in photographing 
enemy terrain for the detection of troop movements, 
gun emplacements and prospective targets. 
The reconnaissance planes which go out on these mis- 
sions to shoot enemy factories, freight yards or opera- 


essentials, is the story of the fractional horsepower 
motor in aerial photography. 

Manually operated aerial cameras were brought to a 
high level of performance as much as 25 years ago. 
\fter that came plans for methods of automatic opera- 


VEEN a dropped flash bomb explodes over the 

camera target, the photo-electric cell of a Night 

Owl camera (A) causes a picture to be taken. This camera 

is operated by a motor (B) weighing 414 Ib. and rated 
at 60 watt. 
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WITHIN AERIAL CAMERA 








character of 


© OBTAIN precisely the 
operations required, yet at the same time 
to avoid all unnecessary size, weight or com- 
plexity is a problem for engineers seeking to 


How 


motors and 


perfect military reconna!ssance cameras. 


mf 


the matching of related electric 


has been accomplished has _ its 


performance 


oest expression in the jobs that the motor o 


D 
erated cameras do. A postwar lesson here, too 


in regar to specialized arives that perforn 


‘d 
any task falling within unusually narrow limits 


Y 








tion and remote control, One of the many special re- 
quirements was small, light, high output de. motors 


suitable for aircraft specification points. Commercial 


motors in the frame sizes available were much too 
heavy. Their ratings were considerably below what 
theoretical analysis indicated might be obtained. It was 


more economical to have the development and manu- 
‘There- 
fore, specifications and price inquiries were sent out on 


facturing carried on by a motor manufacturer, 


Only a handful of manufacturers 
showed but than 
ample to meet the limited needs of the prewar period 


cur requirements. 


interest, their facilities were more 
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of aerial camera development and Fairchild require- 
ments were satisfactorily met. The profit incentive was 
never too encouraging to the motor manufacturers, 
because of the small prototype quantities ordered and 
the special sales and development effort required on 
their part. 

From our standpoint as developers of cameras the 
motor cost of the average unit was only a small per- 
centage of the manufacturing cost of the camera; yet 
as time passed on, it became more and more a nuisance 
item in engineering, purchasing and production due to 
the difficulty in getting suitable sample motors coordi- 
nated properly in prototype cameras, and in slowed 
schedules due to delayed deliveries or possible rejec- 
tions, for one reason or another. 


TO MEET MILITARY MUSTS 


BOUT a year prior to Pearl Harbor, the photo 
A reconnaissance branch of the air corps demanded 
a schedule of camera deliveries far beyond the most 
optimistic estimates of our organization. One of the 
items on the prophetic and foresighted schedule of mili- 
tary needs was about 15,000 aerial training cameras of 
a new and novel construction, deliveries to start within 
three months. 

Those few motor manufacturers having experience 


UST about pint-sized the machine gun camera (A) 

photographs the effect our bullets have on enemy 

plares. The motor (B) is used in both the Intervalometer 

and the machine gun camera, with minor differences. It 

weighs 11 oz., has a governed speed of 7200 rpm. within 

3 per cent and a maximum shaft output of 3.5 watt for 
continuous duty. 
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on our requirements were already loaded down with 
military commitments. ther motor manufacturers 
were facing a similar situation. The motor had grown 
into a major problem on our production schedule, and 
it became evident that if the training cameras were to 
he delivered on time, if the company was to guard 
against a recurrence of a similar situation in the im- 
mediate future when production schedules might  be- 
come increasingly heavier, then it would he necessary 
to undertake the production of motors. 

The engineering and inspection experience gained in 
the early years of camera motor developments pro 
vided the working foundation for the engineering and 
manufacturing program. Incidentally. the newly ac- 
quired skill was soon found to be useful on a number 
of other military developments. The convenience of 
close coordination and flexibility of action between the 
engineers responsible for mechanism and motor design. 
the fact that model and production facilities were under 
one roof resulted in happy solutions on many design 
problems where unusual performance requirements and 
cramped space were the major problems. There was. 
for example, a gunfire control mechanism requiring a 
midget motor to operate the sight lead on a gun. There 
was constant voltage generators used as a fixed base 
for electrical computing circuits, and multiplying gen 
erators having a linear output were required for electro 
mechanical computing circuits. A small polarized 
motor-generator was needed to energize the plate sup 
ply of a photocell amplifier. Constant speed governed 
de. motors were needed in increasing quantities in tim 
ing mechanisms. There were many mechanisms having 
a heavy torque demand for about a minute’s operation, 
where space was available only for a small motor just 
able to meet the requirements without damage up to a 
hundred or less hours life expectancy of the instrument. 

\erial camera motor design stresses reliability, sim- 


OME of the specialized motors for 

cameras are available in three stack 

lengths (A) to give various output ratings 

from one motor frame size. B—Built-in 

gear reduction serves to alter speed of out- 

B put shaft to camera requirements. C—This 


A! 


s, 


a 








plicitv. compactness and also light weight. The de- 
signs are conventional generally of the totally enclosed. 
type, with aluminum or magnesium housing, and _pro- 
vided with double shielded bearings carefully lubricated 
with a selected grade of Jow temperature lubricant. 


SEVERAL TYPES OF TAKEOFF 


S MLE motors have built-in gear reductions with out- 
put shafts brought out axially or at right angles 
The motor connections may be lead, terminal lugs or 
plug-in contacts. Speeds range from 3,600 to 12,000 
rpm. depending on mechanism requirements or space 
limitations. Duty cycles range from 30 sec. to con- 
tinuous for a 65 deg. C temperature rise above ambient 
temperature. Motors up to about 1942 were wound for 
a 12-volt aircraft battery service, thereafter for 27.5 
volt service. Motors must drive their rated loads at any 
ambient temperature from plus 50 deg. to minus 40 
deg. C and under vibration conditions from 5 to 50 
evcles per sec. at a maximum amplitude of 0.040 in 
The most important aerial camera motor applications 
may be sub-divided as follows: 
Drive motor—lIts function is to wind by automati 
means, an unexposed length of film from the winding 
spool after an exposeure has been made. Simulta- 
neously, a shutter actuating spring 1s wound up in 
readiness for the next automatic exposure of the film. 
This cycle of operation is repeated about every 2.5 sec. 
in most cameras, with an allowable speed variation of 
about 20 per cent under all operating conditions en- 
countered in aerial reconnaissance. A shunt wound 
motor is always used for this application. Despite the 
superior starting torque of the series motor, earlier ex- 
periences showed that the speed variation is too wide 
due to the large variation in stiffness of film as it 1s 
wound from a film spool over a temperature range of 
plus 50 to minus 50 deg. C. The-duty cycle of this 


motor generator set provides the plate 
voltage for a photocell and an amplifier 
used exclusively in night photography. The 
motor generator has two separate armature 
windings on a common shaft. See accom- 
panying text for fuller description £. 
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motor is usually based on the time required to com 
pletely expose the roll of film in the camera. 
One style of drive motor has an 8.3: 1 reduction 
at right angles to the shaft and plug contacts. It 1s 
rated for 60 watt output, continuous duty, and weighs 
45 lb. A second offers 8.75:1 axial reduction output 
shaft, is rated for 15 min. duty at 55 watt output and 
weighs 2% lb. These two motors have been standard 
ed to supply the winding power of all the larger 
cameras in the service 
Governed motor—Its function is to provide a 
stant shaft speed as a time base for automatic mecha 


Con 


nisms which must repeat an operation sequence at a 
within This shunt 
The speed is controlled by centrifugally ac 


fixed rate close limits. motor 1s 
wound, 
tuated contactors shorting a resistor in series with the 
shunt field when the speed exceeds the base speed, and 
adding the series field resistor when the speed is below 
the base speed. This action intermittently strength 
ens and weakens the shunt field and holds the base speed 
constant over a range from no load to rated load, and 
a voltage variation of 22 to 29 volt, for the nominal 27.5 
volt aircraft service. 

The field governed motor is superior under service 
conditions to the armature governed motor for several 
the 


is relatively smaller and not sub 


reasons. The current handled by governor con 
tacts in a field circuit 
ject to viclous sparking. Space is saved because smallet 


contacts may be used. Only a small capacitor, and in 
ost cases none, 1s needed across the contacts to reduce 
radio interference. The contact resistance shorting the 
series field resistor is always relatively low compared 
to the series resistor, so even when the contacts are 
lirty due to unfavorable service conditions, some control 


of the field circuit still obtains 
AS AN AUXILIARY 


MPORTANT as an application of the governed 
l motor is in the Intervalometer, an auxihary instru 
nent for the proper remote and automatic control of an 
aerial camera on a reconnaissance mapping mission. In 
reconnaissance mapping a series of overlapping photo 
graphs must be made to accurately prepare a mosaic of 
the strip of territory photographed by the camera. Air 
speed and altitude of the plane determine the interval 
between each photograph to obtain an adequate and 
The Inter 
valometer has a calibrated dial from 1 to 180 sec., which 


uniform overlap of the series of exposures, 


is set by the pilot to the desired time interval between 
successive pictures. Thereafter, the camera is auto- 
matically operated to make exposures at the interval 


indicated on the dial. A typical motor, for such service 


has a governed speed, is 7200 rpm. within 3 per cent, 


with a maximum shaft output of 3.5 watt for continuous 
duty, totally enclosed. The motor weighs 11 oz. and 
occupies about 7.0 cu. in. 

\nother interesting specification point for the gov- 
erned motor is in the gun camera. The latter is used 
either in training or combat to make a photographic 
record of the gunner’s effectiveness in aiming at and hit 
ting a target. The optical element of the gun camera 
focuses on the field of the gun sight. while the caniera 
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HERE is One Of the important jobs that electric motors 

are doing in the war: The gun camera, sitting astride 
these 50-mm. twin machine guns in the tail position of a 
B-26 bomber, is operated automatically by a motor, and 
records the results of the gurs’ fire on a 16-mm. movie film. 


itself makes a photographic record of the target which 
the gunner strives to center in the sight, from the in- 
stant he presses the firing button until about 1.5 sec. 
after the button is released. The 1.5 sec. overrun of 
the camera is to allow for the time of flight of the last 
bullet of the gun-burst to reach its target. The gov- 
erned motor winds the film and actuates the shutter 
at 16, 32, or 64 frames per sec., selected by a gear 
changing knob on the camera. 

This motor is physically identical to the Intervalom- 
eter motor described except the armature and field are 
wound with a larger diameter wire to obtain a higher 
shaft output of 15 watt at 11,300 rpm. for a 2 min. 
duty cycle, the time to expose a full magazine of film at 
64 frames per sec. 

Split field series motor—The function of this unit 
is to provide driving torque to mechanisms which must 
be driven through a given angle in one direction on the 
first cycle of operation and in the opposite direction on 
the succeeding cycle. The motor has two poles. The field 
coils on these poles are connected in series and the com- 
mon connection joined to one end of the armature. The 
opposite end of the armature is grounded to the battery. 
The positive end of the battery is switched to either 
of the field terminals to obtain reversal of the motor. 
Applications are usually for high torque short-duty 
cycles where only sufficient motor space is allocated to 
just meet the requirements. An accompanying illus- 
tration shows a series of three stack lengths for various 
output ratings from one motor frame size for a power 
source of the split field series type. 

Dynamic braked shunt motor—Here the function 
is to provide torque to a mechanism which must run 
through a series of short operating cycles at relatively 
constant speed and stop abruptly at the end of each 
cvcle with a minimum of overrun. The field coils are 
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BETTER PARTS AND METHODS 


IRING HARNESSES could be defined as 
complete internal wiring network for any 
piece of equipment. With them, instead of 
employing highly trained specialists to wire the ma- 
chine, aided by an involved diagram, the job is done 
outside of the machine, each circuit tested individually, 
and the assembly then dropped in place easily and rap- 
idly by semi-skilled technicians. The final assembly 
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HEER necessity has made wir- 

ing subassemblies for aircraft 
both compact and unusual. A 
Representative laced type show- 
ingmany groups of conductors 
with insulated terminals, mul- 
tiple disconnect plugs, open ends 
for soldering and grommets to ness. D 
2 i, protect against abrasion. B 
Directly at variance with the 


time is reduced materially and this may be further 
minimized steadily by the use of specially designed 
circuit components such as switches, fuseholders, con- 
nectors and plugs. All of these become integral parts 
of the harness, and connection is made to them before 
the installation of the subassembly with the machine, 

Kor switches, fuseholders, connectors, and plugs to 
he integrated satisfactorily it is necessary, in many cases, 
to modify the design to permit the mounting of the 
device after it is wired. Hence new devices are appear- 
ing in a continuous stream to satisfy the ever increas- 
ing demands of the wiring harness technique. Right- 
fully the subject includes all these special units as well 
as the wire used, its insulation and identification, ter- 
minals and connectors, methods of support, protection 
both electrical and mechanical flexible and 
semi-flexible conduit, and methods of binding or group- 


such as 


ing the wires. 
First encountered in the communication field, wiring 
harnesses are by no means new developments. The 


more open form, which tends to 
displace under the impact of pro- 
jectiles, is the loom type here il- 
lustrated. C—Almost any type of 
subassembly that involves mak- 
ing the product wiring a single 
unit may be called a wiring har- 
Protection against 
abrasion is one function of the 
heavier overall sleeving. 
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PROVE WIRING HARNESSES 





ARNESSES, whether made in the plant of the prod- 

uct manufacturer or supplied by a specializer, must 

pass through the forming board stage. Individual lengths 

of conductors are cut to plan and laid out according to 

pattern. All of which involves many operatiors each 

better performed, as here illustrated, than within the 
narrow confines of a partially assembled machine. 


single conductor, double cotton covered solid copper 
wire employed to connect the terminal strip to the 
individual jacks in the telephone switchboard needed 
special treatment for satisfactory performance. Not 
only would the insulation fray back when skinned but 
also its dielectric strength was too low particularly 
under high humidity conditions. To overcome these 
difficulties a subassembly was made by forming the 
wires around nails driven in a special board, and bind- 
ing them with a linen waxed string. This type of 
harness was then immersed in hot wax which expelled 
any occluded moisture in the insulation and impregnated 
it, thereby increasing its dielectric strength and_re- 
sistance to fraying. 

This type of assembly though a wiring harness 
in every sense of the word, was a far cry from the 
It does 
find its counterpart in the harnesses made for delicate 
electronic applications today in which wire location 
and distribution in the harness as well as the length of 


modern mass production harnesses now used. 


the wire itself, are all important in the maintenance of 
the desired circuit constants. These complicated har- 
nesses still are made by hand on a forming board which 
bears a strong resemblance to those used for the tele- 
phone switchboards. 

Antithesis of the 


type 


communication harnesses is the 


used in the automobile before the war era 


and adapted to military applications with only minor 
changes. Here the electrical wiring is extremely sim- 
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ple but mechanical strength and resistance to oil, 
weather and abrasion are the predominant considera- 
tions. This harness truly was a mass production appli- 
It consisted of wires with terminals bound to- 
gether with cotton tape wrapped around them on a tire 
wrapping machine. When complete the assembly was 
dipped in varnish and baked for 24 hr. The final opera- 
tion was the removal of the insulating varnish from 
the terminals. This process has been simplified greatly 


cation. 








HOSE 


insulated 


often intricate subassemblies of 

conductors, terminals, identifi- 
cation media, enclosing loom or sheath and 
even suspension devices which have found 
eHective use in wartime products, large and 
small will be an important factor in the offer- 
ings of tomorrow. Basically, the idea is not 
a new one but improved methods and better 
components have given it an impetus thet has 
saved many man-hours and eliminated numer- 
ous assembly errors in products ranging from 
tanks and planes to the smallest of communica- 
tion devices. Whether the engineer designer 
specifies harnesses to be fabricated within 
his own plant or obtains them from those who 
availabilities the lesson 

Do not overlook the 


specialize in such 
of progress is clear. 


importance of wiring harnesses. 




















by the introduction of vinylite tape. ‘The vinylite tape 
is wound like the cotton tape but, instead of applying 
varnish, the process is completed by baking the unit at 
265 deg. F for 15 min. The use of the vinylite type 
not only reduces the baking time but also eliminates the 
tedious job of removing the insulating varnish from the 
terminal connections. 

Another advantage of wire harnesses is accented }y 
their use in aircraft. Before the war metal conduit was 
used to house the airplane wiring because it was felt 
that conduit was necessary for shielding to eliminate 
‘adio interference. At the beginning of the war the 
entire picture was reviewed to eliminate any unneces 
sary weight without increasing the vulnerability of the 
electrical system. It was found that wires confined in 
a metal conduit were more easily injured than open 
wiring because the wire was severed or shorted when 
ever a bullet pierced the conduit whereas, if an open 
construction employing a wiring harness were em 
ployed, the wires had sufficient freedom to move slightly 
under the impact of the bullet. \s a result of this 
investigation the two extremes of wire harnesses are 
found in the airplane namely unshielded and_ shielded 
harnesses. The first, used on the greater portion of 
the wiring is a loose construction in which the wires 
are tied or taped only at the breakout points. This not 
only permits the wires to spread out under the impact 
of the bullet but it also facilitates the checking of the 
wiring and permits the replacement of any wire easily. 

Another construction which gives additional abrasive 
strength yet permits the ready replacement of any wire 
in the harness uses a flexible plastic tubing to confine 
and group the wires of the harness. The tubing ts slit 
at each breakout point so that it is a simple matter to 
pull a replacement wire in the flexible tube and break 
it out at the desired point. 

Neither the tied nor the flexible tube method of con 
struction is as fast as the textile braiding method in 
braid is 


which a cotton woven around the group of 


wires. This, like the cotton tape harness. can be treated 
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ERMINAL facilities have much 
cessful development of wiring harnesses 


to do with the suc- 
A—Some 
These may be readily combined with 
a simple push-pull type of connector. C—Among solder- 


is reusable 


solderless types. B 


less twpes is the collet cable lug whicl 


to obtain some additional waterproofing characteristics. 

Metal shielding is used on those wiring harnesses 
involving wires in the ignition circuit of the airplane to 
eliminate radio interference. The usual form of shield- 
ing emploved consists of wire braid which also increases 
the mechanical strength and resistance to abrasion of 
the harness. The wire braid is made of aluminum, steel, 
copper, or silicon bronze and employs either a mesh 
or wound construction so that the flexibility of the 
harness will not be destroyed by the shielding. The 
introduction of the metal shielding to the ignition har 
ness presents a complication in aircraft which illustrates 
how involved the seemingly simple subject of wiring 


harnesses can become. 
WITH CONTROLLED ATMOSPHERE 


GNITION wiring fails because foreign substances 
I or the products of combustion from the spark plugs 
leak into the harness and cause flashover or corona. 
The latter produces ozone and nitric oxide which com- 
bine with moisture to form nitric acid which eats away 
the insulation until flashover Soth of 
causes of failure are nullified if clean, dry, air under 
The pressure 
differential prevents the entrance of foreign substances 


occurs. these 


pressure is supplied inside the shielding. 
trom the lower external pressure and the higher pres- 


Hence the ignition 
wiring harness not only has metal shielding but also 


sure also reduces the corona effect. 


a pressure system with provision for expelling the air 
when it becomes contaminated as well as a dehydrater 
Hardly a simple system but one 
necessary to meet the stringent requirements imposed 
on it by military aircraft. 

Those insulated conductors used in wiring harnesses 


for the incoming air. 
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are standard but for special dielectric media. ‘The wire 
is likely to be copper and may be solid, stranded, or even 
itz in electronic applications. Stranded copper wire is 
probably the most desirable because of its greater flex- 
ibility. 
satisfactory for the conditions to which the product will 


The insulation used on the conductors must be 
he exposed. Types R, RP, and RM have been more 
or less shoved in the background by SN because of the 
availability of the synthetic insulation as well as its 
greater color selection and adaptability to color coding. 
However, color coding has been discouraged for the 
duration 
stocking problem it foments. 


because of the greater manufacturing and 
It a single color of insu- 
lation is used only one wire of each size need be stocked 
whereas “if coded wire is employed one wire of each 
color and of each size must be on hand before a single 
harness can be produced. This complicates the picture 
and slows down the production of wire which is very 
undesirable at the present time. After the war the full 
potentialities of the synthetic insulation can be ex- 
ploited to the utmost. 

\sbestos and fiberglass insulations are used in wire 
harnesses for high operating temperatures and_fiber- 
glass also finds uses where its high dielectric strength, 
permitting a smaller space factor, makes it desirable. 

As already mentioned, one of the most common meth- 
ods of identifying wires in a wire harness is by means 
ota color code. The system was used in the early com- 
munication harnesses which were quite complicated but 
was not used by the automotive industry because their 
harnesses were relatively simple. Also the 
the automotive types were so bound together that there 
was little chance of their shifting positions in the course 
of installation. Only one wire broke out at any one 
place so there was little chance for confusion. A some- 
what similar procedure was followed in the wiring har- 
felt. and 
properly designed wire 
harness would last practically as long as the machine 
and if any wire in the harness failed the whole harness 
other wires, though still 


wires in 


nesses used on heavy tools. Here it was 


proved to be correct, that a 


should be replaced because the 
functioning, were near the end of their useful life. 
Therefore color coding was not employed and the final 


wiring job was done with the aid of a wiring diagram 
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A Some solderless terminals are provided with insulation B 
\—Clamped on. B—Conventional form. 


supports 


and temporary identification tags attached to those wires 
which were in danger of being confused in handling. 

The integration of the wiring harness in military 
equipment completely nullified this trend. Under com- 
hat conditions any one of the myriad wires in the wiring 
harness may fail from gun-fire or from unexpectedly 
adverse operating conditions imposed on the device and 
for which it was not designed. As an example consider 
the acute problem caused by fungus destroying equip- 
ment used in hot, humid climates. The seriousness of 
this problem was not fully appreciated until recently 
when specifications were modified and replacements 
ordered to combat this destructive force. Therefore 
military harnesses must be so designed that any wire can 
be identified easily and readily replaced. These condi- 
tions only can be realized with a loosely bonded harness 
in which each and every wire is identified. Color coding 
is a great help in the identification of the individual 
wires but the Air Corps goes a step further and requires 
an identifying marker on the wires or terminals so that 
a man in the field can make replacements on a damaged 
system without the aid or necessity of a blueprint or 
wiring diagram. 

Paper or cardboard labels attached to the wires 
with string are found satisfactory for identification in 
the original installation of a harness but are useless for 
replacement because they are not permanent and usually 


& INVENIENCE trequencly dictates a means ot avoid- 
ing excessive lengths or the crossing of boundaries 
without means of circuit interruption. A—This solderless 
tvpe disconnects is readily applied with special tools and 
offers a highly effective circuit contact. B—Locking tvpes 
which are separated by lateral displacement 


A 
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ECAUSE so many circuits are involved their identi- 
fication for installation and test is essential. A 
Printed paper markers for non-permanent use. B—Im- 
pregnated fabricated sleeves that remain firmly in- 
stalled. C—Plastic sleeves that perform the dual func- 
tion of insulating the terminal and identifying the 
circuit. D — Another form of identification sleeving 


C 


are removed after they have served their original pur 
pose. Also it is slow and expensive to apply the tags. 
Another form of identification consists of a metal U 
shaped band on which the information is stamped or 
printed. This is covered with paper which carries the 
information. Such markers are employed by the Under 
writers’ Laboratories for their flexible cords. Wires re- 
quiring more complete data are identified with a flat 
metal tag providing more writing space. The tag is 
held on the wire by means of a tongue which is bent 
around the wire and locked in a slot in the tag. 

The critical examination of all metals being used at 
the beginning of the war brought to the fore substitute 
identification methods, not using metal, which can no 
longer be regarded as substitute because they have defi- 
nite advantages over the metal tags. One consists of a 
gummed flexible durable label, printed with the identi- 
fying information and covered with a transparent coat- 
ing. The labels are furnished mounted on cardboard 
from which they can be stripped and applied to the 
wire easily without the application of glue or moisture 
and offer a permanent, legible identification without the 
presence of any metal to injure wire insulation. 

Another non-metallic identification tag which steadily 
is growing in popularity because it performs a dual 
function consists of a small piece of extruded plastic 
tubing. The tubing can be purchased marked or can 
be marked by the user thereby giving him greater 
flexibility and reducing his stocking problem. Mark- 
ing machines are available which automatically color- 
brand, cut, count and eject sleeves. The latter can be 
cut to different lengths. 

The limitless color possibilities of extruded plastic 
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tubing makes it possible to color code the wires as well 
as imprint on the sleeving identifying symbols. This 
type of marker is finding increasing favor because it 
not only serves the purpose of identification but it also 
insulates the terminal over which it can be slid. The 
assembly is made by first placing the sleeving on the 
wire, then affixing the terminal and then sliding the 
This makes the sleeving ex- 


ig 


sleeving back over it. 
tremely useful when the wire harness is integrated in a 
product where space is at a premium and the danger 
of the live portions of the terminals shorting out requires 
complete insulation. 

In fact the danger of terminals shorting out is so 
great in some installations that it has led to the develop- 
ment of a pressure type which has its sleeve portion 
insulated. The latter is furnished in color but the code 
merely indicates the terminal size so that the proper 
staking tool, also marked with the same color, can be 
selected easily. 

Terminals have become very important. The original 
harnesses used in the communication field did not 
employ terminals but, instead, the wires were soldered 
to the racks and jacks in the switchboard after the in- 
stallation of the harness. Such a procedure would be 
entirely too slow and costly in the manufacture of mod- 
ern electrical equipment. Hence the terminals are 
fastened to the wires before the installation of the har- 
ness and the end devices are then either plugged or 
bolted into the circuit after installation. The types of 
terminals used in wire harnesses naturally divide them- 
selves into two groups depending upon their method 
of holding to the wires. The first group includes those 
affixed by soldering and the second, the solderless ones. 

Soldering is the oldest method of affixing the ter- 

(Continued on p. 172) 
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MAINTENANCE A FACTOR 
IN MACHINE STANDARDS 





BY H. T. JOHNSON 


D!RECTOR, STANDARDS SECTION 
GENERAL MOTORS CORPORATION 


KCENTLY, it has become apparent to us of Gen- 
R eral Motors that machine tool builders, who sup- 

ply our specialized production facilities, are not 
sufficiently familiar with the maintenance difficulties 
encountered in their machines of recent manufacture 
to provide the character of overall performance that we 
would like to have. This is particularly true in regards 
to the location of motors and electrical control. 

In an effort to streamline machine tools and make 
them pleasing to the eye, there has developed a design 
trend to place the motors and controls in inaccessible 
locations. In fact, in a great many machine tools the 
removal of a motor has become a major operation in- 
volving several hours of idle time on the machine in- 
volved. Motor compartments are in many cases so 
small that motor hold-down bolts are all but impossible 
to reach, inner motor bearings are difficult to inspect 
or lubricate, junction boxes are literally inaccessible and 
temperature conditions have given rise to a great deal of 
trouble due largely to poor ventilation. 

As for the location of electrical controls it has become 
popular to install these in compartments in the machine 
base at floor level. Controls in this location in addition 
to being subject to dirt and moisture are both difficult 
and dangerous to service. There have been instances 
where electricians have been injured due to being run 
into by a shop truck or having a piece of material 
dropped on them while they were working in control 
compartments. Lying on the floor is certainly not a safe 
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position for an electrician to be im when working on 
electrical apparatus. 

Motors Tool Electrical 
standards specifications were drawn up in order to do 
away with what we consider to be excessive maintenance 
They are based upon 
aggregate experience data of various divisions of Gen- 


The General Machine 


costs and hazardous conditions. 


eral Motors. 

Sole objects of new specifications are to bring main- 
tenance costs down to a minimum point by specifying the 
location and type of electrical items and also to protect 








ECAUSE the recently ‘Proposed General 

Motors Machine Tool Electrical Standards”’ 
are at some variance with the provisions of the 
‘Machine Too! Electrica! Standards’ currently 
sponsored by the American Standards Associa- 
tion; because General Motors is so important 
a factor among purchasers of machine tools, be- 
cause the ASA sponsorship is also that of the 
National Machine Tool Builders Association 
and numerous other industry groups; and be- 
cause important considerations relating to 
change deserve attention, we invited Director 
Johnson of the Standards Section of General 
Motors to review the highlights of the matter 
from the policy viewpoint for our readers. 

Notable is the fact that these new standards 
are the result of an apparently unsatisfied need 
in regard to engineering character on the part 
of a large and informed customer for a diverse 
group of important electrically energized 
products. 

It is as the result of such open-minded dis- 
cussions that fully-workable, constructive media, 
such as standards, achieve more ultimate forms. 








our operators and maintenance personnel. To accom- 
plish these results the following more important changes 
and additions to the American Standards Association 
machine tool electrical standards* have been made: 
We believe that the plant engineer and not the ma- 
chine tool builder is most familiar with the condition 
under which a machine tool must operate, and have ac- 


* As approved June 8, 1942. See also “How New Electrical 
Standards Will Improve Machine Tool Status” and _ special 
standards supplement, December 1941 
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cordingly placed the responsibility with him of approv- 
ing the electrical equipment used. 

Machine tool builders in the past have been prone t 
furnish a disconnect switch as part of the original equip- 
memt in spite of the fact that the large percentage of 
purchasers add this item after receiving the machine. 
We have now made the inclusion of such a switch in the 
main control panel compulsory. 
trols in one location. 


This will place all con 


Within our own plants there has been a wide varia- 
tion of control circuit voltage. This has now been 
standardized as far as possible at 110-120 volt. This 
should be a decided advantage to the machine tool 
builder. 


In a great many cases individual lighting must be ap- 
plied to machines after they are received. In the past 
this has made it necessary to run another low voltage 
line into the machine or install a transformer. Our new 
specifications state that a suitable transformer must be 
installed by the machine tool builder. 


Considerable difficulty has been encountered in serv- 
icing the electrical circuits of machines due to the lack 
of terminal panels. Again, many coils and other com- 
ponents have been rendered useless due to careless sol- 
dering. Tape, when used where oil is present, is not 
likely to be satisfactory. Asa result of these difficulties 
the new specifications make the use of terminal boards 
necessary. 


Many accidents have occurred in our plants which 
have resulted in operator injuries and badly dam- 
aged machines, due to the lack of over-travel pro- 
tection on limit switches. On some machines, if a limit 
switch should fail to function, the slide or table can feed 
until an obstruction is reached. The new standard speci- 
fies the use of over-travel protection. 

Present enclosures of electrical controls are for the 
most part not satisfactory to us. Even though thev are 
provided with covers secured in place by screws and 
other locking means, oil, moisture and dirt do enter 
and cause considerable trouble. 
adequate protection for the controls rigid specifications 
It has been found that ma- 
chined joints do not stop the entrance of coolants and 
oils; and consequently, are not recommended. 

In a great many machine tools, mechanical and elec- 
trical parts are installed in the same compartment. This 
is extremely dangerous since electricians and machine 
repair men must both work in the same compartment. 
Since the machine repair man is not well-informed in 
regard to electricity, this duality has been the cause of 
Also, when hydraulic and electrical controls 
are installed in the same enclosure a leak in the hydraulic 
circuits very often damages the wiring and controls of 
the electrical circuits. The General Motors specification 
prohibits the installation of mechanical and electrical 


In order to provide 


are set up for enclosures. 


accidents. 


apparatus in the same enclosure. 
Our standard specifies the use of hinged covers held 


SOME THINGS THAT GENERAL MOTORS 





The machine tool builder shall use the make of motor and 
control the customer prefers. 


On machines havin 
controller wiring 


only one motor and one starter, the 
jagram normally furnished with the 


Capacity of transformer shall be sufficient to furnish current for 
a 100 watt machine light in addition to requirements of control 
circuit. Control wires must run continuous from one piece of 
apparatus to another without any splice in conduits or junction 
boxes." Splices or multiple connections shall be made on terminal 
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starting equipment shall be considered satisfactory providing 
the diagram shows all of the electrical equipment on the ma- 
chine. Where more than one starter is used an elementary 
diagram shall be included. Also, a description of the sequence 
of operations shall be furnished. 


The machine tool builder shall furnish and mount a Type A 
disconnect switch or circuit breaker of a capacity suffi- 
cient to safely interrupt all motors and devices operating at their 
full capacity. The choice of fused or nonfused shall rest with the 
purchaser. This switch must be incorporated in the main control 
panel or starter, unless otherwise approved, must be externally 
operated and of such construction that the door cannot be 
opened without first placing the switch in the off position 
Switch also must be so consiructed that it can be locked in the 
off position 


Motor running overcurrent protection shall be provided 
for each motor except in the case of short-time rated motors 
For such motors, motor running overcurrent protection may be 
omitted when protected against overcurrent. Undervoltage 
protection shall be provided for all motors which might 
cause damage to the machine or injury to the operator should 
they start after interruption and return to power, unless permis- 
sion to omit is granted. Where there is more than one motor on 
any one machine and possible damage may be incurred by the 
stopping of any one motor or by starting in wrong sequence, 
means must be provided in the nature of interlocks, inter- 
connections, or limit switches to prevent this occurring 


Wiring shall be so arranged that circuits may be checked 
at accessible locations, usually the control panel. Control 
voltage shall be 110/120 obtained from a transformer with an 
isolated secondary winding and the control circuit shall be pro 
tected by fuses or equivalent overcurrent protection devices 
placed in the transformer circuit, preferably in the secondary 


boards which shall be suitably enclosed. All control apparatus 
must be approved type for 600 volt service regardless of voltage 
applied. This does not apply to pilot or signal lights or special 
Necomndc apparatus. All control contacts must be of the quick 
make or break type except push buttons. All solenoid coils and 
starter coils must have terminals and must be marked with the 
voltage and coil numbers. All limit switches must be protected 
against overtravel and protected against oil and moisture. 


Controls shall be enclosed and shall be mounted in such a 
manner and position as to guard against oil, coolant, dirt and 
dust. If the control is mounted in the base or column of the 
machine, it shall not be considered enclosed if the space in 
which it is mounted is open to the floor or foundation upon 
which the machine rests. Semi-dust-tight enclosures shall be 
used except for rheostat or resistor compartments requiring ven- 
tilation. Doors and other parts of machine compartment for 
built-in control shall be sheet steel not less than 14 USS Gage, 
or cast metal not less than 14 in. thick, or malleable iron not less 
than 3/32 in. thick. There shall be no holes in the enclosure for 
mounting the enclosure or mounting controls. 


Machine compartments for built-in control shall be com- 
sletely isolated from coolant and oil reservoirs and shall be 
ocated to provide protection from coolant, oil, chips and dirt 
There shall be no openings of any kind between control com- 
partments and reservoirs holding coolant or lubricating or 
hydraulic oils. Motor compartments must be vented direct to 
the atmosphere and all openings must be of such height above the 
floor and be protected to such an extent that dirt, chips, etc., 
cannot enter when brushed off table or at such times as the floor 
is swept or washed. There shall be no openings of any kind 
between the motor compartment and any other compartment of 
the machine. If necessary to run a conduit or pipe into the 
motor compartment from another compartment, any clearance 
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closed with a device that requires the use of a tool such 
as a screw-driver or wrench. ‘This is because operators. 
and others too, will open enclosures which are easily 


é Also, on 


a great many machines, it is necessary for the elec- 


accessible to store their clothing. tools, ete. 
tricians to remove the enclosure cover and set it on the 
floor. As an example: one machine tool builder has 
an enclosure for electrical controls in the column about 
six feet above the floor. In this case, it is necessary 
for the electrician to make six trips up and down a lad- 
der, where, 1f a hinged cover were used, only two trips 
would be necessary. 

As to the mounting of electrical apparatus, the speci 
accessible and convenient 


fications call for the safe, 


methods. Push buttons must be mounted within easy 
reach of the operator and in such a location that it is 
not necessary to reach beyond spindles or other moving 
parts of the machine. A. standard position for start 
and stop buttons 1s specified and the start buttons must 
he to the left of or above the stop button. This makes 
for less confusion when operators are changed from 
one machine to another. 

There has been considerable) discussion between 
the machine tool builders and users as to the best lo 
cation for motors. In so far as General Motors is con- 
cerned, preference is to have the motor on the outside, 
located high enough off the floor to be out of the path 
water when floors are cleaned and in a 


of dirt and 


EXPECTS IN MACHINE TOOL DESIGN 


position where all hold-down bolts and lubricating fit- 
Motors must also be located 
where they will not be subject to coolant spray. Fully 


tings are easily accessible. 


enclosed, fan-cooled, ball bearing motors have been made 
standard. ‘These motors are of good appearance or can 
be designed so that they are and there should be no ob- 
jection to having such motors out in the open where 
ventilation, lubrication and maintenance ceases to be- 
come the problem it is today with motors buried inside 
of the columns and bases of machine tools. 

Push button stations have also become a major prob- 
lem due to the types used and their location on machines. 
The new General Motors standard specifies dust and 
moisture push button stations. ‘This will do away with 
considerable maintenance work in our plants due to oil, 
moisture and dust working into push button stations 
The standard also specifies palm 
or mushroom type buttons for frequently used or 


and causing failures. 


emergency stop stations and also specifies that button 
This last is 
to prevent coolant or dust laving directly on the buttons 


movement must be in a horizontal plane. 


and entering their enclosures. 

With very few exceptions rigid conduit must be 
used for wiring. Both thin wall conduit and flexible 
conduit have proven unsatisfactory for use on machine 
tools. The thin wall conduit is easily crushed, dam- 
aging the insulation of the enclosed wires or at least 


Continued on p. 228 





around the pipe or conduit must be sealed. A machined metal- 
to-metal contact between the door and enclosing compartment 
shall not be considered the equivalent of a felt gasket in making 
the control semi-dust-tight. 


Compartments for mounting control shall provide 
ample room between panel and case for proper maintenance and 
electrical clearance in accordance with the Industrial Contre] 
Standards, 40-59, April 1940 edition. 


Mechanical adjustments shall not be provided in the same 
enclosure with electrical equipment. All compartments either 
separate or integral with the machine enclosing motors or 
electric controls must have hinged covers providing such 
covers are held closed with screws or bolts which require the 
use Of a tool such as a screw driver or wrench to remove 


Operating push buttons must be within easy reach by 
operator in his normal operating position, and must be so 
placed that the operator does not have to reach past spindles or 
other moving parts which might cause an injury. Small starters 
and motors must be mounted on rigid bases, or so braced as to 
eliminate vibration. All starters, cortactors and other devices 
to be mounted on a sub panel and held in place with machine 
screws in order that any unit car be removed and replaced with- 
out removing the sub panel or anv other unit 


All ac. motors up to and including 14 hp. 1800 rpm. are 
to be fully enclosed, ball bearing, solid frame (not fan cooled), 
Motors over 114 hp. are to be fully enclosed, ball bearing, fan 
cooled. All motors are to be three phase. Use of single phase 
motors must be approved in writing. All morors are to be 220/440 
volt unless otherwise specified 


The following motors are not encouraged: Ring mounted, 
either vertical or horizontal, those with machined end plates, 
such types as shaftless, gear-head, double-shaft, special-length 
shaft or any not a complete Nema frame. All other than ball 
bearing motors 


When motors are mounted inside of a machine, the motor 
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compartment must be of sufficient size to accommodate a motor 
one size larger than the maximum hp. recommended by the 
machine tool builder for driving the machine. The motor com- 
partment must also be of such size that all motor hold-down bolts 
can be easily removed and replaced, conduit boxes easily reached, 
both motor end bearings must be visible for checking lubricant 
levels and belts must be easily replaceable. Unless the motor 
compartment will follow these specifications, the motor must 
be mounted on the outside of the machine and space provided 
for a motor one size larger than the maximum horsepower rec- 
ommended by the machine tool builder. Dynamic balance shall 
be limited to elimination of machine trouble. 


No starter smaller than size 1 shall] be used on any motor. 
Where a machine operation calls for a motor with continuous 
start and stop operation, including plugging and reversing, the 
starter shall be supplied one size larger. 


Push button stations are to be dust and moisture proof with 
metal covers. Frequently used or emergency stop push buttons 
shall be of the palm or mushroom type unless otherwise specified. 
All push buttons are to be mounted so that the button movement 
is in a horizontal plane and readily accessible. All start buttons 
are to be mounted above or to the left of their associated stop 
button 


All wiring shall have 600 volt insulation of approved 
types ard shall have synthetic (type SN) insulation or approved 
varnished cambric. Insulatior shall not be less than 3/64 in. 
Circuit wiring outside of the control enclosure shall be no 
smaller than No. 14 Awg, excepting in multi-conductor cables 
in which No. 16 may be used, excepting also wires used on 
electronic and precision devices which shall be of practical size 
for those devices. All conductors subject to frequent movement 
shall have extra flexible stranding. 


Wires shall be identified either by marking with a number 
to correspond with the diagram, or by the use of color. All 
heads, limit switches and other control units shall be plainly 
and permanently marked using the same identification marks 
shown on the wiring diagram. 











TRENDS IN FINISHES 
FOR ELECTRICAL PRODUCTS 


NGINEERS and designers responsible for the de- 
velopment of electrically energized products of 
various kinds know that surface finishes are highly 

important, particularly insofar as they yield resistance to 
wear, minimum fading of colors due to light. ability to 
withstand corrosive liquids and gases, good adhesion 
flexibility to withstand vibration and concussion as well 
as rough usage. In normal times the item of paramount 
interest which usually takes precedence over most of 
the other factors is sales appeal—pleasing appearance 
of the product. Needless to say, there are many groups 
of finishing materials subdivided into hundreds of spe- 
cialized items which are commercially available. 
Surface finishes for electrical products may be imme- 
diately separated into two functional groups; those car- 
rying current and those which do not. The first group 
includes the surface tinish of the insulating materials 
used on such components as conductors, coils, motor 
and transformer windings, control and auxiliary ap- 
paratus, whether the surface is visible in the finished 
and assembled product or not.* The second group in- 


* See “Internal Drying Varnishes for Better Electrical Coils,” 


April 1944. 


OSTWAR Mrs. America is going tc be hard to pleas: 

in regard to performance, appearance, design, con- 

venience and related factors in whatever electrically ener- 

gized products she may select. Surface finishes will have 

to be specified by the appliance development engineer 
with greater care than ever before 
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cludes all other parts of the product which must be given 
a coating in order to achieve corrosion resistance, 
abrasion resistance, appearance, wearing qualities, etc 

This discussion will be confined primarily to finishes 

of an organic nature such as paints, varnishes, shellacs, 
lacquers and synthetics. [Emphasis will be placed on 
timely considerations allied with availabilities and op- 
portunities to advantageously specify. 
Paints are made in many forms, usually consisting 
of a metallic base such as an oxide of zinc or lead me- 
chanically mixed with dryers and solvents such as the 
The wide 
use and‘excellent inherent properties of paint for marine 
purposes has reduced its availability for less critical 
uses. In recent years specification of paint as a finish 
for electrically energized automatic products has grad- 
ually been superseded by lacquers and synthetic resins 
whose ease of application and superior qualities have 
led to such use. 

In general, paints involve relatively long drying 
periods during which volatile ingredients must be re- 
moved. This requires an elaborate ventilated room 
which must be free of dust and always presents a health 
and fire menace. Research directed towards surmount- 
ing these obstacles has resulted in an interesting de- 
velopment in the form of a zinc chromate primer (an 
excellent corrosion deterent) having a water-thinned 
base, thus removing the hazardous condition caused by 
the evaporation of the usual toxic volatiles of paint. 

This aqueous base product has excellent covering 
properties and is claimed to be non-bleeding through 
the finish coat. The studies which led to this develop- 
ment showed that complex coating products could be 
used providing suitable ingredients which would permit 
utilization of water as the thinning medium were added. 
This was attained by dispersing the water-insoluble 
coating materials as a fine colloid in an aqueous solu- 
tion by the use of a novel combination of emulsifying 
and dispersing agents. 

Studies of the complex physical chemistry of this 
material show that the final result is essentially un- 
changed from that obtained by previous methods, testing 
better than the original in almost every important re- 
spect except drying time which can readily be acceler- 
ated by elevating the temperature of the baking oven. 
Lacquers and synthetics are mostly of a yitro-cellu- 
lose base and dry very rapidly by evaporation, leaving 


vegetable oils; linseed, soya, turpentine. 
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4 uniformly distributed coating of the lacquer resin 
on the object. Lacquers being highly volatile must be 
sprayed quickly in order to obtain uniform coverage 
To lengthen the drying time, substances have been 
developed which, when mixed in the proper proportions, 
will impart the desired prolongation of the drying 
period to the resulting solution. These ingredients are 
synthetic substances which if used as a large percentage 
of the c ating material, the finish becomes known as a 
synthetic. The point of differentiation between a lac 
quer and synthetic has never been sharply defined but 
recently the definition of synthetic has become associated 
with a product containing significant proportions of such 
Alkyds 


at the present time are probably the leading group used 


resins as phenolics, maleics, alkyds and ureas. 


as binders and are known more specifically as glyptals, 
glyceryl-phthalate resins, rezyls, poly-hydroxyl alcohol 
polybasic acid resins, or just sold under the broad and 
vague term of synthetic. 

As the name implies, synthetics are man-made prod- 
ucts having basic ingredients consisting of glycerine 
(derived from soap), white crystalline phthalic anhy- 
dride (from coal) and certain modifying substances 
such as phenolic resins, fatty acids, vegetable oils, rosins. 
The exact components to be specified for any product 
must be determined from the method of application as 
well as use. By varying the oil lengths with catalytic 
adjustment, finishing materials are obtained which will 
set up better under either air-drying or oven-drying 
conditions as desired. 

Careful study and consideration must be given each 
item to be finished before a choice of coating material 
is decided. Among others, there are two outstanding 
factors which must be determined before proceeding : 
the method of applying the finish, whether by brush, 
spray, dip, roller or other manual or automatic manner 
and the equipment which will be used to dry the item, 
whether by air, baking oven, infra-red lamps or perhaps 
induction heating. 

Lacquers of nitrocellulose-base solvents dry by evapo- 


SUPPLIERS of finishes usually specify a drying time 

and temperature for baking varnishes. In most cases 
this period can be altered by making a compensating 
change in the oven temperature, providing there is no 
detrimental effect on the material or finish being handled 
For example, a finish which requires 1 hr. baking at 
350 deg. may be baked at 400 deg. for only 1% hr. In 
general, the shortest time which will bake the finish hard 
at a certain temperature is the most desirable one to use 
Overbaking injures durability and elasticity of the coating 
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FEW specification points in the electrically en- 

ergized product have been so profoundly 
affected by wartime conditions as those relat- 
ing to surface finishes. Whether for protection, 
decoration or service features the varnishes 
resins, lacquers and insulating media that were 
familiar ones before the war have either dis- 
appeared or acquired re-delinition during the 
period of shortages. This review of wartime 
availabilities also points to improved ways to 
better determine performance factors. 








ration, leaving a uniformly distributed coating of the 
resin over the object. Paints and some synthetic fin- 
ishes on the other hand usually dry by oxidation. The 
most modern method of synthetic resin finishes utilizes 
another principle, that of polymerization, which is a 
chemical action involving a molecular change in the 
structure of the finishing material itself when carried 
out under carefully controlled conditions, usually in an 
tunnel. The structure 
changes to a large, complex and closely interlocked one 


infra-red simple molecular 
which transforms the finish into a tough, flexible and 
wear resistant film in a short time. 

These various methods of drying require different 
treatment for best results. Finishes which set by evapo- 
ration may be air-dried. In practice, speed being usually 
the use of ovens is prevalent where produc- 
tion methods are employed. Baking ovens may be 
heated by any of the unusual thermal sources. Products 
of combustion of the fuel, if any, and products of evapo- 


essential 


ration when present must be removed, making some type 
of ventilation system essential for good results. 

Finishes which dry by oxidation may be air or oven- 
dried. Since the latter must be carefully arranged for 
an ample supply of oxygen, coal and gas fired equipment 
are placed at a disadvantage. 

The drying of finishes which set by polymerization 
is independent of the atmosphere and hence for good 
results very little, if any, ventilation is required. This 
permits efficient operation of the heating devices, a 
readily attainable higher temperature and faster setting 
of the finish results. 

Drying tunnels with infra-red lamps as the heat 
source have been widely used in recent years. This equip- 
ment heats quickly, there being no large volumes of air 
and masses of metal such as oven interiors which must 
be brought up to uniform temperature. The heat of the 
infra-red rays penetrates through the finish to the base 
material starting the setting action at the underside of 
the coating and working outwardly. This results in a 
thorough drying and a uniform film of excellent quality 
providing a fast setting, long-lasting surface coating. 

The latest type of heat source which dries in the same 
manner as the infra-red ray, that is, from the under- 


side out, is the use of induction heating.* Of course, 


See “What High Frequency Heating Can Do,” July 1943. 
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PPOSED, three-tier, infra-red lamps here spzed the 

drying of finishes on war-product subassemblies 

Conveyor operations, timed to the drying cycle, mik: 
the result uniform and satisfactorv, 


the base Should be metal, and the higher the electrical 
and thermal resistivity, the more efficient is the process. 
This method is best applied to iron and steel which 
develop heat more rapidly and in greater quantity than 
the better conducting metals, the heat developed being a 
function of I?R, and the greater R, the less current is 
needed for a given amount of heat and the more efficient 
the process. The duration of current application must 
be carefully controlled to prevent blistering and over- 
heating. Electronic control equipment can be readily 
designed to permit unskilled operators to obtain pre- 
cision control of the induction heating cycle yielding 
uniform results of the desired quality. 

An interesting high speed production installation 
available for finishing components, utilizes a belt for 
carrying the parts under spray guns and through an 
infra-red lamp tunnel after which each part is turned 
over and continues by belt through a second spray booth 
and drying tunnel to emerge as a dried, finished part 


APPLICATION WITH ECONOMY 


FFICIENT use of finishing materials has been the 
EH subject of considerable study in recent years and 
many notable results have been attained. 
always been regarded as very inefficient insofar as the 
consumption of materials is concerned, large quantities 
being collected on spray booth baffle plates or carried 
out by the exhaust. To overcome this defect, one manu- 


Spraying has 


facturer offers a system of electrostatically charging the 
work to attract the minute spray droplets and thus re- 
duce the wasteful overspray. 

Several manufacturers now feature spray booths in 
which a water mist is produced which collects the over- 
spray particles and passes this solution through a sepa- 
rator, salvaging the unused coating material for reuse. 
Savings are found to be quite appreciable, particularly 
where small parts are finished, the total projected area 
of the parts being only a small proportion of the total 
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area exposed to the atomized stream irom the spray gun, 
Flat or Gloss Finishes: [Every engineer, designer and 
specifier is familiar with the usual flat or gloss finishes 
which have been applied to electrically energized prod- 
ucts for years. It has always been a costly process to 
prepare the surface so that the result would be satisfac- 
tory. Recent advances have been directed to a finish 
which will eliminate much of the preparation of the sur- 
face and reduction of the number of coats required, 
There are now available one coat products which can be 
successfully applied over relatively surfaces, 
These finishes will cover scratches, pin holes and sur- 


rough 
face irregularities remarkably well. They do not pro- 
duce a smooth gloss surface, however, but crystallize 
upon drying to produce striking patterns which are 
crystalline or rippled in appearance. 
available in a wide range of colors and grain effects 


Such finishes are 


from very fine to extra coarse with several grades of 
lusters. They were formerly made almost exclusively 
from tung or chinawood oil, the source of which has been 
cut off almost completely by the war in the Pacific. Re- 
search has again come to the rescue and developed prod- 
ucts irom oil base and synthetic base materials, some 
grades being produced from noncritical components and 
hence readily available with very low priority ratings. 

For best results in applying finishes of the latter 
type, the work must be carefully controlled. Cleanli- 
ness and freedom from dirt, dust, oil and grease are 
essential. A coating of proper consistency is applied 
by spraying uniformly, or by some other approved 
method. The work is allowed to air dry for about one- 
half hour to permit crystallization to take place after 
which the object is baked in an oven at from 250 to 300 
deg. F. The exact temperature and duration of the 
baking period varies with the composition of the coating 
material being used and the material of the object. In 
general, the higher the temperature, the shorter the time 
period. However consideration must be given to the 
effect of the heat on the color of the finishing material 
and on the object as colors have very critical points 
above which discoloration appears. Likewise fibrous 
materials may tend to warp or char and hence cannot 
he heated to too high a temperature. 

\Vood and paper-base articles should not be baked 
at temperatures which exceed 225 deg. I 
an absolute maximum. 


with 250 as 
Care should be exercised when 
baking parts which have been soldered, a maximum of 
250 deg. F also being recommended by one of the lead- 
ing manufacturers. Certain die castings have a peculiar 
property of forming blisters and bubbles at temperatures 
over 250 deg. F. Iron and steel parts should be baked 
at the highest temperature commensurate with the rec- 
ommendations of the manufacturer. 

Nonferrous metals 
with 
hesion. 


such as brass. zinc, etc., react 


some finishes resulting in 
Most coatings for nonferrous metals may be 
satisfactorily applied to aluminum and its alloys but the 


material to be applied to die castings, and copper-zinc 


very pt OT ad- 


alloys must be carefully chosen for the specific alloy. 
It is interesting to note that with certain finishes brass 
will take a better finish when given two coats but die 
castings will yield best results with one. 

In many applications, a metallic finish is desired which 
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eee test equipment is doing 
much to minimize uncertainties in re- 
gard to wartime finishes. It will also aid 
in bringing performance closer to planned- 
upon service requirements in days to come. 
A—Thickness gage here measuring a por- 
celain enamel coating. It is quite as ap- 
plicable to the determination of lacquer, 


varnish or painting thicknesses. B—Gloss- 
meters demonstrate the uniformity of lustre 
in the finishing of products and lead to 
more uniform results. This is a three-unit 
design in which light as reflected by the 
finished product is compared with a stand- 
ard reference plate and the result measured 
by the setting of the dials of the precision 





potentiometer. The balancing point is ob- 
tained by the null method as observed on 
the galvanometer. Spectrophotometers are 
effective guides to color and, though defi- 
nitely laboratory equipment because of 
their bulk, weight and complexity, are im- 
portant in the development of better prod- 


in normal times would be obtained by electro-plating. 
Due to the emergency, this method of finishing is 
ruled out for most applications and hence a need for an 
acceptable substitute existed. ‘This has been met by at 
least one manufacturer who is marketing a transparent 
lacquer-enamel, applied to polished metals it simulates 
brass, copper, bronze, color-treated aluminum, steel and 
other metals. 
which were formerly made with aluminum and bronze 
powders have been produced with nonmetallic lustrous 
substances of a far less critical nature. 

Proper choice of finish and color for parts which are 
to be eccentuated such as control levers and handles, oil 
points, adjustment nuts, screws and knobs, should not 
be overlooked. 


Metallic lustre lacquers and enamels 


These vital points of a device should 
be prominent to assist the operator, maintainer and 
service man in doing his job correctly with a minimum 
of effort in finding concealed and grease covered points 
Qul resistant 
paints and synthetics are available in a wide range of 


in out of the way places of the equipment. 


colors from many manufacturers, one of whom has co- 
operated in a research study which showed that con- 
siderable benefit results from proper “‘spot-lighting’’ of 
equipment by careful choice of color combinations and 
contrasts to bring out the high-lights of any machine. 
These points should disclose their presence at the first 
glance of the operator, whereas the background should 
blend with the surroundings. Proper selection of color 
combinations will enhance the appearance of the equip- 
ment as well as greatly simplify handling of the devices, 
breaking in new operators, speed production, improve 
quality and quantity of output, reduce accidents and 
minimize maintenance. 

Recently, there has been developed a salt bath method 
of surface finishing metals, particularly iron and steel. 
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uct finishing practices and methods. 


his 1mparts corrosion resist@ice and neat appearance, 
usually black, to the product. The finish is applied by 
immersing the object into two tanks of the special 
solutions, the first one being held at 285 deg. F and the 
second at 310 deg. F. The part to be finished is held 
in each tank for the required period depending on the 
quality of finish desired and the size and character of the 
object. It is then rinsed in cold water and the operatiom 
is complete. The active material is supplied in cake 
form which dissolves readily in the tank. It is claimed 
that the solution does net weaken or deteriorate, only 
makeup to replace losses carried out the work required. 

Manufacturer's claims state that this method of fin- 
ishing results in a penetration into the surface of as 
much as 0.00035 in. while not affecting the actual size 
of the part. The finish is black in color and produces a 
rust-resistant, durable and friction-reducing surface. 
Has been used to advantage on crankshafts, connecting 
arms, switch plates, electric fans, bicvele parts, tools and 
all types of hardware and electrical devices where a 
smooth black, durable finish is satisfactory. It is also 
possible to apply paint, lacquer or other finishes over 
this penetrate finish where other color as the final sur- 
face coating is required. 

\nother finish which is applied by spraying and is 
available in four lustreless colors, black, white, army 
olive drab and navy warm drab, is a silicate base ma- 
terial which is mixed with pigments, clays and other 
materials to form a consistency suitable for spraying. 
The object is then dried and baked at 350 deg. F. Any 
number of coatings may be applied, the resulting sur- 
face having high resistance to corrosion, abrasion and 
high temperature, being used in exhausts subject to 

(Continued on p. 180) 
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ELECTRONIC SWITCH 


Designed to supersede mechanical 
switching on capacitor welders, this 
electronic switch of the Electronic 
Power Co., instantly and completely 
discharges the condenser bank through 
the welding transformer. This in- 
stantaneous peaked discharge welds 
with minimum damage to metal grain 
structure and no burning of surround- 
ing metal. Further, the total capaci- 
tance required is substantially reduced. 

For unfailing action the switch uses 
a mercury pool conduction tube, fired 
capacitively by a low power trigger 
circuit. The control circuit must be 
reopened before the swite,will recycle 
but speed of operation is only limited 
by the condenser recharging intervals. 
The switch is immune to flashback and 
oscillatory discharges. 

Self-contained, only four simple con- 
nections are required for immediate 
installation. Power supply is standard 

110 or 220 volt, 60 cycle ac. 





CRANE STABILITY GAGE 


For use on boom-type cranes and similar equipment 
this General Electric crane stability gage con- 
tinuously and accurately measures stability against 
handling loads in excess of the rated capacity of a 
given radius and against extending the boom to an 
excessive radius for a given load. 

The complete gage consists of a strain gage and 
an accompanying balancing unit, an indicating unit, | 
a constant voltage transformer and a boom-angle 
compensator. The indicating unit contains a partial 
bridge circuit, various transformers, a sensitivity 
adjustment, and an electronic relay for operating 
the alarm circuits, or in the case of cranes with full 
magnetic control, the control circuits. The constant- 
voltage transformer, which is used in the gage power 
circuit to prevent interference by voltage variations, 
permits accurate gage operation, despite variations, 
within the range of 95 to 125 volt on 60 cycle fre- 
quency, accurate to plus or minus one cycle. The 
boom-angle compensator, which is a small, rotary 
voltage regulator, is furnished for compensating the 
gage circuit output for various boom angles. 

The strain gage and its balancing unit, the con- 
stant-voltage transformer and the indicating unit 
are enclosed in sturdy metal cabinets which can be { 
readily opened for inspection or servicing. The indi- 
cating instrument, a recalibrating push-button, and 
two pilot lights for signaling when the power is on 
and when the crane reaches unsafe limits of opera- 
tion, are mounted on the sloping, desk-like top of 
the indicating unit cabinet where they can be readily 

observed by the operator. 
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SEALED PACKAGE GRINDER SPINDLE 


This precision grinder spindle meets the 
demand for a motorized spindle in a completely 
sealed *package and operates horizontally, 
vertically or at any angle. 

The spindle features a totally enclosed full 
1 hp., 3600 rpm., fan cooled motor and is 
generaily used on 6 x 18 in. surface grinders. 
Complete and separate sets of oversize radial 
load bearings and oversize axial load bearings 
are carefully assembled and adjusted by expert 
craftsmen. Then they are treated with a special 
lubricant, good for the entire life of the bearings 
and sealed. The spindle can be mounted in 
special brackets and attached to boring mills, 
planers, milling machines and other machine 
tools for special work. A product of Pope Ma- 

chinery Corp 
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ELECTRONIC FLUXMETER 


As an aid in production of radio and 
radar instruments and for checking and 
comparing the magnetic flux of any 
shape or type of permanent magnet this 
electronic fluxmeter has been developed 
by J. Thomas Rhamstine. 

A direct reading indicating meter 
shows the flux as long as the search coil 
is in the magnetic field. The instrument 
has no moving parts besides the indi- 
cating meter and employs a special 

vacuum tube circuit. 





MOLDED PLASTIC VAPORIZER 


Except for the electric heating element and porcelain 
washer this DeVilbiss product is really an all-plastic 
vaporizer. The parts molded of plastic include the 
inner and outer shells, the cover, shield plate over 
the heating element, assembly bolt head and locking 
nut. The space between the inner and outer shells 
acts as an efficient insulator and prevents the outer 
shell from becoming too hot to handle. A cup is 
molded into the inside of the cover to hold the 
medicated cotton. Steam circulating within the 
inner shell absorbs the medication and it passes out 
the vapor through a small opening in the cover. 
The level mark to which water should be filled is 
molded-in. 

The vaporizer operates one hour or longer without 
refilling, automatically shuts off when water level 
falls below the midsection of the electrodes. A shield 
over the electrodes provides complete protection 
against a short circuit or shock. Photo courtesy of 

Durez Plastics & Chemicals, Inc. 
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GEAR TOOTH SHAVING MACHINE 


Both internal and external gears from 12to 7 


36 in. may be finished on this precision gear 
tooth shaving machine of National Broach 
& Machine Co. : 

The machine consists essentially of the 
rotary work table on which the work gear is 
carried in a quick clamping fixture and a 
horizontal feed slide which carries on its 
forward end the cutter head with its vertical 
cross feed slide. The function of the hori- 
zontal slide is to feed the cutter into the 
work—that of the vertical slide is to recipro- 
cate the cutter across the face of the work. 

Limit switches prevent accidental over- 
travel of both the vertical and horizontal 
slides. A single power unit drives both work 
table and vertical cross feed slide. Visual 
reference to the point at which automatic 
feed terminates is shown on a dial synchron- 
ized with the feed screw that actuates the 
horizontal slide. This dial also contains an 


Possessing new features which 
permit observation and meas- 
urement of either recurrent or 
transient phenomena this in- 
strument of the RCA Victor 
Div. of Radio Corporation of 
America is designed especially 
to fill the need for an oscilloscope 
which will permit close examina- 
tion of extremely short, sharp 
fronted pulses and other unusual 
waveforms. The phenomena to 
be observed need not be repeated 
at regular intervals to permit 
observation with this oscillo 
scope, since it produces a steady, 
clear trace, even with a random 
recurrence of the signal. 

The instrument is equipped 
with a high gain vertical ampli 
fier which has an exceptionally 
wide frequency range and excel- 
lent transient response thereby 
producing high speed transients 
accurately. 

The cathode ray tube is 
operated with a high accelerat 
ing voltage which produces an 
intense spot of small size. A 
peak-to-peak-reading ac. volt- 
meter can be used for checking 
signal amplitudes by depressing 
a convenient switch at the probe 
end of the input cable. 

The outstanding innovations 
included in the internal time 


LABORATORY-TYPE CATHODERAY OSCILLOSCOPE 


base generator are of particular 
interest. With the - selector 
switch in the single sweep posi- 
tion, the spot is motionless at 
the left of the screen and of very 
low intensity until started by a 
triggering voltage. Once started, 
the spot becomes bright and 
moves toward the right at a 
constant speed. Immediately 
upon reaching the right of the 
screen, it becomes dim and re. 
turns to the left of the screen to 
await the next triggering volt 
age. The speed with which the 
spot moves from left to right is 
completely independent of the 
repetition rate, and is continu- 
ously adjustable by panel con 
trols from less than 25 in. per 
sec. to 600,000 in. per sec. The 
periodic circuit will work satis- 
factorily with any _ repetition 
rate from 0 to 10,000 cps. 

When the control is in the 
periodic or sawtooth position, 
the deflection circuit produces a 
normal linear repetitive time 
base. This sawtooth deflection 
has a frequency range of 5 cps 
to 100 ke. The facility with 
which it may be synchronized 
with very high frequency signals 
or with pulses of very short 
duration also contributes to the 
performance of this instrument 


adjustment reference marker to indicate the 
point at which the cycle is started. 

A central push-button and selector switch 
control station is located within easy reach 
of the operator. In connection with this 
is an automatic counter which stops the 
machine at the termination of any pre- 
determined number of cutter strokes. 

The electrical control panel is located in 
a separate compartment of the machine 
base as is the drive motor, the coolant pump, 
chip container and coolant tank. 

A power hoist is furnished as optional 
equipment to further facilitate the loading 
of heavy or bulky work. It consists of a 
free swinging jib crane mounted on the 
machine base and a 700 lb. capacity electric 
hoist with sensitive control that may be 

centered over the tuble. 
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50 KV. INDUSTRIAL X-RAY UNIT 


Non-destructive examination of vari- 
ous materials, including the light metal 
alloys, heavier metals and a great 
variety of articles of low density such 
as plywood, plastics, leather, glass, tex- 
tiles, porcelains, ceramics, biological 
specimens, etc., is available with this 
low voltage industrial x-ray unit of 
Picker X-Ray Corp. 

The unit is shockproof, self-contained 
and rayproof and consists of an x-ray 
tube, a high-voltage transformer, a 
control unit and an enclosing cabinet 
with retractable hood. 

The x-ray tube has a 50 kv. 20 ma. 
rating with a grounded water-cooled 
anode. It utilizes a 1 mm. square pro- 
jected focal spot with 20 deg. target. 
The tube is mounted horizontally with 
the x-ray beam projecting from the 
side at right angles to the main axis of 
the tube. The x-ray beam emerges 
through a berryllium window which 
gives the very lowest degree of inherent 
filtration. The construction of the tube 
is special in that the cable plug enters 
through the end of the tube, passing 
directly through the expansion cham- 
ber within the tube, thus permitting a 
neat compact assembly. 

The high-voltage transformer for 
this unit is single pole and incorporates 
a water cooling coil to improve per- 
formance under continuous operation. 

The control unit incorporates an 
auto-transformer with 20 steps of con- 
trol from 5 kv. to 50 kv. output by a 
10 step minor selector and a 2 step 
major, which is part of the combination 
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main switch. An inductive filament 
control is utilized, to control the tube 
current and a kilovolt meter and 
milliammeter are incorporated. The 
sensitive type circuit breaker is used 
with a separate reset switch. The ex- 
posure circuit is embodied in a heavy 
duty contactor controlled either by a 
separate exposure switch or by a timer, 
which is also controlled by a separate 
small toggle switch. The timer auto- 
matically limits preset exposure periods 
up to 30 minutes in 14 minute grada- 
tions. A lock-in relay is also part of 
the exposure circuit, and its main 
purpose is to prevent inadvertent 
energization of the high-voltage unit. 

The terminal panel incorporates 
connections for an automatic water 
valve and under-pressure cutout and a 
hood safety switch. An x-ray tube fila- 
ment stabilizer maintains constant tube 
current. The entire control unit is 
mounted into the narrow front face of 
the cabinet. 

The cabinet approximates the size 
of an office filing cabinet with the x-ray 
tube mounted on a bracket projecting 
from an extreme rear point of the work- 
ing area. Provision is made inside the 
cabinet to adjust the focal film distance 
from 6 to 12 in. The field coverage at 
6 in. is 4.36 in. diam. and at 12 in. is 
8.73 in. diam. 

The rayproof hood is_ counter- 
balanced from the rear in such a way 
that it will remain in the up position 
when opened but will also remain in 
closed position when lowered. 








COMMERCIAL WASHER 
IS AUTOMATIC 


Eliminating inaccuracies and 
guesswork in the handling of in- 
gredients, this washer of the 
Robot Laundry Machinery 
Corp., including a group of supply 
containers, automatically con- 
trolled by a device functioning in 
one-minute intervals. Each con- 
tainer is filled with a specific solu- 
tion to be delivered at predeter- 
mined intervalsintoa mixing cham- 
ber which in turn fills the machine. 
All operations are synchronized so 
that a constant water temperature 
is maintained. Soap, bleach and 
bluing are added in turn and indi- 
cation is given when the washing 
cycle is complete. Photograph 
courtesy of Durez Plastics & 
Chemicals, Inc. 
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CABINET TYPE THERMO-ELECTRIC GLUE HEATER 





This multiple pot glue heater (A) permits heating 
glue pots in rotation so that a fresh pot of strong LINES 
glue is available at all times; provides batch-to- 
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batch uniformity through use of glueometer and 
measuring dippers and furnishes a separate pot for 
each abrasive grain size. Pot covers keep the heat- ' 
ing glue clean, also keep tank hot when pots are 
removed and prevent scum. 

The unit, a product of Divine Brothers Co., 
plugsinto any regular power circuit. Control switches 
and thermostat are totally enclosed. The thermo- 
stat maintains temperature setting. Side faucet 
permits quick emptying of water. Wide doors allow 
ready access to generous storage space for glue and 
water dippers. Cabinet sets off floor and the doors 
have handy clips for quickly snapping thermometer 
and glueometer into safe holding position. (B) Wir- 
ing Diagram. 

Available in four, six or eight pots with the 
capacities of two or three quarts. Supplied standard 
for 100, 220, 440 and 550 volt, 60 cycles, single phase. 
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TO CHECK PROPELLER REGULATORS 


Designed for the highly specialized assignment of 
determining the functioning of propeller controls 
and operational conditions for speeds from 500 to 
2000 rpm., with varying pressures, this compact, 
portable unit of the Aeroproducts Div. of General 
Motors Corp. is powered by a 5 hp., 1800 rpm., 
220 volt,3 phase,60 cycle motorized variable speed 
unit with a 4:1 ratio. 

The operation of the motor is controlled by two 
push buttons mounted near the instrument panel 
through an enclosed magnetic starter equipped with 
overload cut-out. Electrical energy also is supplied 
for the operation of the tachometer and convenient 
arm-type light that can illuminate any part of the 
rig. All electric wiring is in flexible conduit. 

The take-off or shaft gland is driven from the 
motorized unit by V-belts, the output end of the 
shaft containing the necessary heads or adapter 
plates to accommodate the various regulators. The 
regulator is the power unit of Aeroproducts’ pro- 
pellers that furnishes the power and control to the 
pitch changing mechanism in the root of each 
blade. This regulator contains a hydraulic pump, a 
pressure control valve and governor, being one of 
the major assemblies of the propeller, having to 
rotate at propeller speeds. 

Besides the variable speed drive, the unit includes 
a chrono-tachometer, flow meter, filters, pressure 
gauges, thermometer, relief valves and a hydraulic 
system capable of withstanding 3000 lb. constant 
pressure; also a few control valves. For outdoor use 
no cooling is required, but provision is made for 
installation of a water type cooling unit or an air- 
blast radiator system to maintain oil temperatures 
desired, between 100 to 200 deg. F. 
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DUAL-DIRECTION SOUND PRODUCER 


use in any size area where up to 
medium noise conditions exist and 
wide angle distribution of voice and 
sound is desired. 

The baffle is equipped with a con- 
venient internal mounting for a 
special transformer which matches 
the impedance of the reproducer 
unit to the wiring line and amplifier. 
The transformer is easily accessible 
for adjustment of its variable taps 
through a removable set-in cover. 
The front and back openings have a 
protective covering of rigid mesh 
which is faced with a grill cloth. 


Suitable for use in conjunction with 
Executone music and voice paging 
system, this dual-direction baffle 
reproducer has been especially engi- 
neered for clear tone reproduction 
over a board sound range and is 
recommended for plant broadcasts 
of planned music and employee- 
interest programs. ; 
An 8 in.* permanent magnetic 
speaker having a 6 ohm voice coil 
is enclosed in this acoustically de- 
signed baffle. An opening front and 
back provides dual-directional trans- 
mission. This unit is applicable for 





SALINITY INDICATING SYSTEM 


Used to give a warning if an excess 
amount of salt is present in the feed 
water of a boiler, this Bendix elec- 
trically operated salinity indicating 
system (A) is operated by immersing 
a conductivity cell in the boiler feed 
water and applying the proper ac. 
supply to the system, a current pro- 
portional to the amount of salt 
present will flow between the cell 
electrodes. This current is used to 
give the excess salt warning or the 
meter reading indicating the exact 
amount of salt present in the water. 

The meter readings are a function 
of both the feed water temperature 
and its saline condition. The rotor of 
the meter consists of a holding coil 
and deflecting coil, wound in quadra- 
ture. They are mounted on a common 
shaft and rotate on pivots in the field 
of two stationary field coils. The 
stationary field coils are connected in 
series with a current limiting resistor, 
across the 55 volt supply. A trans- 
former, mounted on the panel, insu- 
lates the indicator and coil circuits 
from the ship’s supply lines. The 
primary winding is connected directly 
to the ship supply lines. One rotor 
coil, called the holding coil, is con- 
nected in series with a resistor and 
the temperature compensator, across 
the 55 volt supply. The temperature 
compensator consists of a single pole, 
21 ‘throw switch upon which is 
mounted a series of accurately wound 
resistors. Its dial is calibrated in ten 
degree steps, from 40 to 240 deg. F. 
The other rotor coil, called the de- 
flecting coil, is connected in series 
with the conductivity cell and a 
resistor, across the 55 volt supply. 
Connections to the rotor coils are 
made through three light hairsprings 
which exert a negligible torque on 
the rotor movement. 

Meter readings are given from 0 to 
10 grains of sea salt per gal. The 
system operates from a 115 volt, 60 
cycle, single phase, ac. supply. 

The master panel provides for from 
one to ten conductivity cells. The 
first eight of these cells are connected 
to the supervisory or warning circuit. 
The supervisory motor timer consists 
of a 1 rpm. synchronous motor oper- 
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ating a cam which rotates a two pole, 
five position rotary switch. 

The conductivity cell consists of 
two platinum sheathed electrodes, 
and a tubular brass housing, jointly 
assembled by means of a molded 
phenolic material. A cylindrical 
guard is fitted around the electrodes. 

The indicator is similar to a power 
factor type of meter. Because of its 
construction, it is independent of 
variations to a high degree of the 
supply voltage, supply frequency and 
ambient temperature. This self- 
compensating feature is due to the 
fact thet both rotor and stator coils 
of the meter are subjected simul- 
taneously to the same variations and 
thus cancels them out. The indicator 
dial is graduated in grains of sea salt 
per gallon. Its range is from 0 to 10 
grains. It is divided in three color 
zones as follows: Scale reading 0 to 
0.5 grain, indication white, meaning 
“‘clear’’; scale reading 0.5 to 1.0 grain, 
indication green, meaning “‘caution’’; 
scale reading 1.0 to 10.0 grains, indi- 
cation red, meaning ‘‘danger.”’ 

B) Interior view of instrument. 

C) Wiring Diagrar. 
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LABORATORY CONTROL 


BY J. H. GOSS 
ENGINEER, WORKS LABORATORY 
WEST LYNN WORKS 
GENERAL ELECTRIC CO. 


ORMAL procedures to insure customers ob 
taining products of high and uniform quality 
usually call for critical examination of the mate 

rials to be integrated within the engineering-design and 
of the character of the component parts and finishes that 
may be specified. 
procedures that will often catch potential sources of 
customer discontent and may even lead to ultimate re 
design of the product itself. 

3est measure of the effectiveness of such safeguards, 

whatever the details of their character, is likely to be 
the number and seriousness of the rejections received by 
the manufacturer from his customer. 
between the time of manufacture and the knowledge of 
customer reactions as related to product performance 
may be too lengthy for effective application of the les- 
sons to be gained. With the high rate at which mass 
production proceeds at present, thousands of devices 
may be produced in the interval between shipment and 
receipt of customer comments. 

Laboratory control of product quality should provide : 
Indication of quality trend, thereby showing 
the desirability of concentrating corrective efforts 
both upon necessary design changes and the manu- 
facturing process wherever the need may be. 
Index of customer acceptance in advance of 
actual rejections, allowing earlier corrective action. 


In addition there are supplementary 


However, delays 


ABORATORY control of product quality has beet 
applied by the author to such production units as 
these, which include instruments, meters, electronic de- 


vices and measuring apparatus 
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3 supplementary function 
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development manufacture and overall proce- 
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Check on production or design defects as soon 

after their occurrence as possible while they can be 

easily corrected. This reduces waste and spoilage, 
minimizes the cost of repairs, and conserves cus- 
tomer gor xd will, 

Herein described is a system for checking upon qual- 
ity trends of finished apparatus. ‘The plan has operated 
successfully for a number of years in a plant making a 
variety of devices involving severe technical require- 
ments and relatively high production rates. Typical 
devices to which the methods have been applied are 
electrical indicating, aircraft engine and flight instru- 
ments, integrating electrical meters, electronic tubes, 
devices and electrical measuring apparatus. 

The general scheme is to supplement the normal in- 
spection of the finished product by a system of sample 
checking and life testing carried out by the Works 
Laboratory independently of the regular production or- 
ganization. In practice a laboratory representative 
selects samples of finished apparatus from the shipping 
line, after final inspection in the factory, since this rep- 
resents the apparatus as it would be received by the 
customer. These samples are brought to the laboratory 
and carefully tested and inspected by experienced per- 
sonnel. Defects are classified as to seriousness, and 
weekly meetings are held to review with representatives 
While 


it is only possible to select samples 


of the interested departments difficulties found. 
it is recognized that 
of finished apparatus where the units are small and can 
he handled, the same principles can be applied to im- 
portant subassemblies or critical parts where larger 
products are involved. Following such meetings de- 
tailed reports are issued and quality trend charts plotted 
for study by the management group. 

Reports of findings are made as fairly and as promptly 
as possible to the following groups: manufacturing, 


The responsibility for cor 
rective individually, and 
not the A trend chart is 


presented to management to reflect, representatively, the 


engineering and inspecting. 
that of the 
function of the laboratory. 


action 1s eTroups, 


quality of the apparatus being produced. 


rhe Works divides defects into the two 


1 
~ “4 . 
|Laboratory 


ELECTRICAL MANUFACTURING 


INSURES PRODUCT QUALITY 


major classes oi calibration and mechanical. The for- 


defined as those when the device in 


question is found to be outside the performance limits 


ier iS involved 


required by engineering instructions plus a factor added 
by the laboratory to represent a reasonable allowance 


jor differences 1n measurement standards and _ testing 


variables. Mechanical defects are divided into major 


ind minor ones. 
Major defects. 
may 


\nvthing of which the customer 
to mechanical oc 
detect. 
operating failure, 


reasonably complain, as 


currence, is classified as a majo This may 
be-——appearance, 


tion, 


lnproper opera 
mechanical 
Improper design may also be placed 
in this category. 
Minor defects. 
sents 


hazard of operation failure, or 


inadequacy. 


that 
result is classified 


Any other difficulty 

substandard practice or 
as minor, 

Only 


repre- 


major defects are charted for presentation to 


REND charts greatly 

Works Laboratory. Those here illustrated cover four 
products. For ‘‘A*’ there is indicated a good control of 
defects following the initial appearance of certain me- 
chanical difficulties. ‘‘B'’ is a product illustrative of a 
varying quality level. Thus during the interval covered 
a succession of remedial measures was introduced to 


facilitate the operation of the 
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the management. Also, only one major defect is charted 
Several may be found and reported 


at the weekly meetings. 


tor a single device. 


Should any defects be found which in the opinion of 
the laboratory ought to be given immediate considera- 
tion, these are brought to the attention of the engineer- 
ing, manufacturing and inspection departments at once. 
In addition, weekly meetings are held and one member 
of each of selected departments is invited. 

The laboratory classifies the defect as major or minor 
as found, and at the meeting they are presented with 
the reasons therefor. If there are objections, an agree 
ment satisfactory to all parties concerned can usually 
be reached. If a difference of opinion still exists after 
a discussion, the opinion of the majority is taken, The 
laboratory at all times attempts to be as fair as possible 
and gives the benefit of the doubt in questionable cases. 
\s the manufacturing and — departments are 


Continue 
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correct the previous six-month average performance. It 
should be recalled that these charts have been modified 
for purposes of illustration and actually indicate a rela- 
tively pessimistic picture. “‘C’’ was a new product and 
calibration defects were corrected. ‘‘D’’ has to do with 
small production following traveling groups of units and 
covering approximately 1 month of samples. 
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DUAL-RATED MOTORS 
PERMIT OUTPUT CHOICE 








MONG 


that offer unusual levels of performance 


~*~ = 7 ‘ 
those specialized 


COMNnaANe nt 
CU ponent 


to meet specific product needs are dual-rated 


* 
or two-output motors. They are available ir 


either ac. or de. forms and chiefly effective ir 
relatively large sizes. The principle has broad 


implications though subject to restric r 


tions u 
a 
PB 


der motor standardization practices of \X 








UTPUT rating or the factors of speed and torque 
ot any motor is expressed in horsepower. Speed 

torque values may be fixed or one or both may be 
subject to adjustment. When either is changed, the 
motor rating will be altered and this will be expressed 
Motors 
rated as adjustable speed may have a number of ratings 
but for many specification points the motor has its 


as so many horsepower at some definite speed. 


hp. rating for maximum and minimum speeds only. -\ 
motor so rated is known as a two-output machine and 
is definitely suited to a variety of uses depending upon 
the actual power demand of the product. 

Such a motor has two speed ratings, high and low. 
and is provided with a control for ready selection of th« 
rating which is best suited to the demands of the load 
at any particular time. Advantages of such a motor ar¢ 
immediately apparent. 

If a motor, employed as a constantly rated machine, 
has sufficient capacity to perform a desired function 
when running at full output, it is obvious that should 
the power demand decrease, the motor, still employing 
full horsepower rating, will be underloaded when op 
erating on that portion of the load which demands a 


lower power output, a condition which results in Joy 


efficiency and, on ac., 1n reduced power factor, 
Two-output machines usually have the greater torque 

at the higher speed and the lower torque at the lower 

] 


have the same torque 
Two output motors are of three classes: 


speed although some types may 
at both speeds. 
Constant horsepower, constant torque and_ variable 
torque types. 

The power demands of the product should therefore 
be carefully analyzed to determine the particular class 
in which the motor fits, the selection being based upon 
the suitabilitv of the motor to meet the product demand, 
[wo-ouput motors may be built for single phase, poly- 
phase or de. operation. 
The constant horsepower 


hp. 


he same 


at either high or low speed which 


tvpe delivers t 


when running 
means that the torque will increase as the speed is de- 
To 10 hp. motor operating at 
1200 rpm. will also give out 10 hp. when operating at 


creased. illustrate: a 


600 rpm. Such a motor should be used for the opera- 
tion of any product having a power demand that te 
mains constant, as in the case with metal removing, or 
Here the lightest cuts are taken at the 


he slowest speed. 


machine tools. 
highest speed and the heaviest at t 

The constant torque 
produces the same torque at either high or low speed 


form, as the name implies, 
rating and the horsepower output is therefore in direct 
proportion to the speed at which the motor runs. Thus, 
a motor which develops 10 hp. at 1200 rpm. will de- 
velop 5 hp. at 600 rpm. This type of rating would cor- 
respond to the demand of a conveyor in which the turn- 
ing load remains constant and the full power demand 
is in direct proportion to the speed at which the con- 
veyor is run. 

The variable torque motor involves a 
in direct proportion to motor speed and the horsepower 


rec luctic yn 


output decreases with the square of the speed. 


In ac. service, the single-phase motor is not very 


PRODUCTS FOR WHICH TWO-OUTPUT MOTORS ARE INTEGRATED 


CONSTANT HORSEPOWER 


Boring Machines 


Air Compressors 
Drill Presses 


Concrete Mixer Pumps 


Grinders Constant Pressure Blowers 
Lathes Conveyors 

Machine Tools Cranes 

Milling Machines Dough Mixers 

Planers Elevators 

Routers Extractors 

Shapers Fuel Pulverizers 

Veneer Lathes Hoists 
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CONSTANT TORQUE 





VARIABLE TORQUE 


Ice Machines 

Ironers 

Paint Mixers 

Paper Slitting Machin 
Printing Presses 
Refrigerating Pumps 
Skip Hoists 

Stokers 

Tumblers 

Textile Machinery 


A gitators 
Centrifugal Pumps 
Cooling Tower Fans 
Forced Dratt Blowers 
Mine Fans 

Projection Welders 
Spot Welders 
Tenoners 

Unit Heaters 
Ventilating Fans 


a 
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P. and torque characteristics for the three classes of 
two-rating motors as illustrated by curves for a 
10 hp., 1800 rpm machine. 


senerally encountered as a two-power drive since single 
phase motors are usually limited to 5 hp. or below ; 
therefore any saving in power which may accrue trom 
the use of the lower power output will seldom be offset 
by the advantage of power saving and does not often 
warrant the increased cost of construction. The poly 
phase motor, on the other hand, may be employed for 
outputs up to 200 hp. or even greater and the saving 
of power derived from the use of the lower rating when 
practical will often be of a conservation value that 1s 
most appreciable. . 

In de. motors, two-power ratings are capable ol 
material power saving when the lower power output 
is demanded and, in special cases, their use is of decided 
advantage. 

Two-power motors are considered to be special 
purpose machines since they are designed for a 
particular specification point, those in which during 


OLYPHASE machines offer the principle opportunity 

for taking advantage of two-rating motor characteris- 

tics. A—Connections for three-phase, one-winding ad- 

justable output units. B—Winding diagram for adjust- 
able output brush shifting type. 


76 ra 


T2 


one part of the product’s operation the load will be 
heavy while at another the power requirement will be 
much lighter. Depending upon product performance 
needs, the heavy demand may prevail at the start of 
the operation and the lighter demand at the finish. 

As an illustration of such a demand for two-power 
motors, consider the mixer used for the preparation of 
dough for baking. In this case, a two-power motor 
having a constant torque characteristic is employed. 
The low speed, low hp. output is used to mix the in- 
gredients while they are in the liquid state after which 
the high speed, high output rating is employed for de- 
veloping the dough after it has reached the mass state. 
The reverse conditions may obtain in the mixing of other 
materials in which high power is needed to start the 
mixing but, as the process progresses, less power is 
required to complete the operation. 

The use of two-power motors having variable torque 
characteristics when applied to a ventilating fan or 
blower involves seasonal operation. In driving such 
a fan during hot weather, a high speed, high power. 
would be called for while, in colder weather, the venti- 
lation requirements are not so severe and the motor 
inay be run at the low speed, requiring less horsepower. 
Since the temperature conditions may vary throughout 
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RUSH shifting types are available in both single phase 
and polyphase designs. This one is rated at 3/1.5h.p., 
1067 /533 rpm., 


3 phase 


a season, it is clear that a very considerable conserva 
tion of power is possible in this instance. 

The reverse conditions will apply when the motor is 
used for driving a forced-draft blower where the higher 
power requirement will occur during the cold weather 
and the demand for service during moderate weather 
will be less. There are also a number of types of motors 
of special construction from which two-power ratings 
may be obtained. 

Single phase motors* are built to deliver two-power 
outputs but they are generally rated as adjustable speed 
rather than adjustable power. The two types of single 
phase motors that are most often employed for adjust 
able speed, and consequently adjustable power, are 
repulsion and capacitor designs. The repulsion type, of 
which there are three forms, the repulsion, repulsion- 
start induction-run, and repulsion induction, is char- 
acterized by fairly high starting torque, low starting 
current and fair efficiency. All are specified for the 
operation of ventilating fans, blowers and centrifugal 
pumps, generally used in fractional sizes although they 
may be obtained in integral sizes in ratings up to 7% 
or even 10 hp., for installation where single phase cur- 
rent only is available, as in the case of outlying districts. 


June 1943 


See “Multi-Speed Single Phase Motors,” 
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Since few of the service companies permit the use on 
their lines of single phase motors above 5 hp., motors 
above this rating are not frequently employed. On the 
tractional and small integral ratings, the difference in 
high and low power ratings offers comparatively little 
advantage from a power conservation standpoint, 

Capacitor motors, due to their inherently quiet oper- 
ation, are especially suited to domestic uses such as 
refrigerators, oil burners and other household appli- 
ances. When used as two-power machines they offer 
variable torque characteristics. 

A split phase motor having consequent poles may 
A disad- 


vantage of this type of motor is that it is not as quiet 


be controlled by a selective pole grouping. 


as the capacitor motor and needs a centrifugal switch, 

A type of single phase motor which is provided with 
a commutator and means of shifting the brushes js 
often specified where a constant torque unit offering 
hp. variation with the speed is required. The adjust- 
ment of speed, and consequently the power output, is 
attained by moving the brushes by a hand lever which 
inay also be operated by a remote mechanical control, 
Such motors are available in ratings up to 3 hp. 

Most generally employed of polyphase motors for 
the two-power output is a multi-speed motor con- 
structed with torque characteristics to suit the power 
demand of the particular application. Such construc- 
tion permits a choice of three basic characteristics which 
are rated as constant horsepower, constant torque and 
variable torque. For the best results, an analysis of 
the power demand should be made to permit the selec- 
tion of that motor which is most closely suited, in its 
output, to the particular power reqirements of the prod- 
uct and the cost of the equipment will depend upon the 
characteristics of the motor selected. In the matter 
of cost, the constant hp. comes first, the constant torque 
second, and the variable torque, of corresponding full 
output rating is the least expensive. 

The first of these classifications, constant hp., delivers 
] 


Contimued 


on p 188 


J ARIABLE torque 
adjustable 
1750/870 rpm. unit. B 


, two-power motors are readily 
to draft fan drives. A—25/6.2 h.p., 
, 860 /430 rpm drive. 


1012.5 hp 
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Reconversion; Off Again, On Again. Policy differ- 
ences of long standing between military leaders, WPB 
officials and WMC authorities were resolved at least to 
the degree permitting the currently-established reconver- 
sion program for industry early last month. The compro- 
mise agreement was worked out at a special meeting 
through the efforts of War Mobilization Director James 
F. Byrnes. In effect, this agreement postponed the effec- 
tive date of basic changeover from war production until 
August 15 but put into effect the four steps proposed 
by WPB Chairman Donald M. Nelson in the relaxa- 
tion of existing restrictions on output of civilian goods. 
These included the release of magnesium and aluminum ; 
permission to make experimental models ; authority for 
industry to place orders now for future delivery of ma- 
chine tools, and extension of power to local WPB offi- 
cials to authorize civilian production in areas where 
manpower and materials permit. 

The first three became operative between July 15 and 
July 29. 
area orders for resumption of civilian production, was 
postponed until August 15. 

The agreement reached by war production, man- 
power and military leaders, on the surface, would seem 
to permit some civilian output within a relatively short 
time—as for example the production of pilot models. 
WPB authors of the program explained, however, that 
no real benefits will accrue to civilians until issuance 
after August 15 of the “key order” which permits local 
W PB agents to give the “go ahead”’ in territories where 
civilian output would not interfere with the war effort. 

Now that the basic understanding has been reached, 
WPB will be able to proceed with its reconversion 
planning with industry cooperation and thus be in a po- 
sition to permit resumption of civilian production on 


However, the fourth point, covering spot or 


relatively short notice when war developments so dic- 
tate the necessity. 


National Inventors Council. \ further call to all 
Americans to turn in ideas of potential value to the war 
effort to the Government has been made by the National 
Inventors Council of the Department of Commerce. 

Formed in 1940 for the purpose of encouraging the 
public to submit inventions or ideas that might con- 
tribute to the effectiveness of the armed forces, the 
council has received some 200,000 ideas since its organi- 
zation. <A staff of engineers and a system of technical 
committees are maintained by the council to evaluate 
these contributions and, if they are believed to have 
merit, to put them in the hands of proper authorities. 
The council itself is composed of outstanding American 
inventors, scientists and industrialists, all of whom have 
had wide experience in the development and utilization 
of inventions. 

Two reasons for emphasizing the nation’s need for 
the ideas of everyone, according to the council, are the 
unprecedented scale of this war, and thus the need for 
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alleviating material shortages, and also the necessity 
for improvisation—for thinking up new ways to do 
things to solve constantly changing problems that are 
arising and facing us. 

The armed forces are, of course, prepared to pay for 
ideas that may save lives, time or material. If the 
invention is adopted by the armed services, the inventor 
is entitled to receive the full protection of the nation’s 
patent laws. 


Essential Civilian Goods Listed by OCR. In a 
recent letter to Chairman Donald M. Nelson of the 
War Production Board, William Y. Elliott, Vice Chair- 
man for Civilian Requirements, has included a list of 
tables showing quantities of essential goods needed by 
the civilian economy. 

In the letter it was explained that the list showed 
name of item, amount estimated to be produced during 
the third quarter, and amounts required stated at three 
different levels assuming construction activity at present 
levels of attainment. 

Level I represents minimum essential requirements, 
assuming controlled distribution through rationing or 
some similar system so that products actually get to 
those specific people or uses for which they are pro- 
grammed. Level II might be called a “squeeze” level; 
it represents minimum essential requirements, assuming 
no control on distribution ; in other words, a short sup- 
ply on the market but sufficient so that people can find 
the products they want if they shop around enough. 
Level III means an unrestricted supply of products, in 
terms of quality products in unrestricted lines. 

There are about 203 items listed, 58 of which com- 
prise the most serious shortages by OCR. Many of 
these are the,common household electric appliances 
which have been out of production for two years or 
more, such as mechanical refrigerators, sewing ma- 
chines, electric ranges and washing and ironing ma- 
chines. All require heavy quantities of critical material 
and most of them include fractional horsepower electric 
motors which are extremely short at this time. 
articles in this latter classification are already sched- 
uled for production sufficient to meet Level I. For 
thers, with a minimum quarterly requirement of per- 
haps several thousand units, there is no production 


Some 


schedule. In this group are mechanical refrigerators, 
sewing machines, house vacuum cleaners, electric space 
heaters, electric heating pads, washing and ironing 
machines and air conditioning equipment. 

Radio vacuum tubes are one of the few articles for 
which scheduled production appears to meet Level I 
or minimum requirements with controlled distribution. 
I“stimated production during the third quarter of this 
year is set at 4,500,000 tubes, which is identical with the 
output to meet Level I. 

There are 78 more items listed as “serious shortages.” 
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Among the hard-to-get articles in this group are flash 
light and other dry-cell batteries. 


The remaining 73 articles are simply called ‘other 


products” which signifies that they are in short suppl) 
but less noticeably than the other two groups previously 
mentioned. Among items in this group are electric flat 
irons, appliance and extension cords. 
Batteries. Members of the Hearing Aid Manufac 
turers Industry Advisory Committee have been told 
that steadily increasing military needs for B batteries 
for offensive operations necessitate comprehensive con 
servation practices. 

Requirements for A batteries and carbon batteries 
are being met, WPB officials indicate. Although the 
production of B batteries for farm radios and flashlights 
has been cut considerably, the need for such units for 
hard-of-hearing people has been given every considera 
tion in this connection. 


Anti-Friction Bearings. According to a recent re- 
port of WPB, a slight improvement is apparent in the 
over-all anti-friction bearing situation, but medium and 
heavy ball bearings are still in the category of items in 
short supply. The shortage of skilled workers is the 
chief limiting factor in bearing production, members 
of the anti-friction bearing industry advisory committee 
indicated at a recent meeting. At present, the industry 
is down to a backlog of unfilled orders totaling approxi- 
mately 7 months’ production as compared with an eight- 
month backlog previously. 

The advisory group recommended that Conservation 
Directive No. 15, controlling the use of aircraft control 
bearings by the air forces, be modified to permit the use 
of precision anti-friction bearings wherever improved 
performance would result. The directive now prohibits 
the use of precision anti-friction bearings in certain air 
craft applications. 


Transfers of Controlled Materials. WPB_ hias 
announced procedures under which materials may be 
transferred from a plant whose contract has been ter 
minated to another plant that is making the same prod 
uct for which the materials were acquired according to 
recent reports. 

The rules apply to concentration of production of 
items that are contracted for by the War and Navy 
Departments, United States Maritime Commission, 
War Shipping Administration, and the Army Air 
Forces or Navy Department Bureau of Aeronautics. 
They relate to transfers of controlled materials, non- 
controlled materials, work in process, assemblies, sub- 
assemblies and parts that are idle as a result of termi 
nation or modification of contracts by these agencies. 
Transfers of such materials and products are subject 
to the following conditions: 

1. Special items which are not readily usable in the 
manufacture of other items than those for which they 
were originally acquired, and which in the opinion of the 
procuring agency have only a scrap value if not so used, 
may be received by the contractor continuing produc- 
tion if (I) the procuring agency authorizes the trans- 
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action in writing and (II) the amounts of any items 
which the continuing contractor receives do not exceed 
his contract requirements, after taking into consideration 
amounts of the item which he has on hand plus the 
amount ordered which cannot be cancelled. 

2. Standard materials and products may be received 
by the contractors who continue to manufacture the item 
if the procuring agency authorizes the transaction jn 
writing and the amount of an item of material or product 
so received is not more than the receiving contractor 
will require for the program for the next’ four months 
and his total supply after receipt is not in excess of his 
requirements for the next six months. 

These rules apply in cases where a procuring agency 
authorizes in writing a contractor whose contract has 
heen cancelled or reduced to deliver idle materials either 
direct or through the procuring agency to another con 
tractor who is producing a product in the same major 
program for the same procuring agency. . 

\ manufacturer who receives such material through 
a transfer is required, after he has made a determina 
tion of the availability and usability of the material so 
received, to promptly adjust the purchase orders he has 
placed on his suppliers so that his inventory of the 
particular items received is reduced as quickly as pos- 
Users 
shall return promptly any unused allotments that re- 
sult from having received controlled materials through 


sible to a practicable minimum working level. 


such a transaction. 

The rules relating to controlled materials are set 
forth in Inventory Direction No. 17 to Controlled Ma- 
terials Plan Regulation No. 2. 
controlled materials and other items are contained in 
Direction No. 3 to Priorities Regulation No. 1. 


Rules relating to non- 


Lamp Production. WPB announces that 99 types 
of military incandescent, fluorescent, and other electric 
discharge lamps have been added to the list of those 
permitted to be made. This brings the number listed 
in Schedulé A of Limitation Order L-28-a, as amended 
June 20, 1944, to a total of 1,800. The new military 
lamps added to the list are types that have been de- 
veloped since the issuance of the original order, Sep- 
tember 17, 1942. 

As a result of their inclusion in Schedule A, manufac- 
turers of these lamps for military purposes will no 
longer need to obtain military certification under the 
terms of the military exemption clause in the order. 

Manufacturers who wish to appeal for relief under 
the order will file Form WPB-1477 in triplicate with the 
WPB district field office in which the plant or branch 
is situated. Any manufacturer, however, who wishes 
to make lamps not listed in the schedule is still required 
to applv by letter to WPB in Washington 


Office of Labor Advisory Committees. \V!’B has 
announced the creation of an Office of Labor Advisory 
Committees and the establishment of 
procedures through which WPB will consult with labor 
on problems of war output, production readjustments 


administrative 
and planning for reconversion. 
Similar to the office of Industry Advisory Commit- 
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ees, Which was established June 24, 1941, the new 
Office of Labor Advisory Committees will be set up as 
part of the WPB Office of Labor Production. The 
‘ynctions of the new office will be exercised jointly by a 
representative of the Office of Labor Production and by 
4 representative of the Office of Manpower Require- 
ments. Joseph D. Keenan is Vice Chairman in charge 
Labor Production, and Clinton S. Golden is Vice 
Chairman for Manpower Requirements. The two vice 
shairmen will designate those who will direct the activi 
tes of the new office 
WPB already has 14 active labor advisory commit 
tees, it Was explained in reporting the new order. The 
effect of the order will be to provide a formal place 
n the structure of WPB for the labor advisory com 
nittees, so that their status and functions will be clearly 
lefined in the same way as the 769 existing industry ad 
visory committees, W PB stated 


Electronic Equipment. <A jobber or distributor otf 
electronic equipment may not use a Precedence List 
lesignation on a purchase order for the purpose of ob- 
taining such equipment for replacement of inventory, 
the WPB has announced. The electronic Precedence 
List is the production schedule for meeting requirements 
of the armed services. The effect of Precedence List 
designations on orders for electronic components placed 
y jobbers and distributors was described by WPB 
Direction 1 of Limitation Order L-183-a (Electronic 
Equipment) recently issued. 

The direction points out that a purchase order placed 
vith an electronic component manufacturer by a jobber 
wr distributor must not be given any effect by the com 
ponent manufacturer in scheduling shipment on that 
rder, unless the purchase order also has all of the othe: 
information required by paragraph (b) (4) of Limita 
tion Order L-183-a (name of contracting agency 01 
customer on the prime contract; prime contract num 
ber; definite minimum delivery schedule required to sup 
port production according to the Precedence List; and 
producer’s manufacturing lead factor). It also must 
not be given any effect by the component manufacture 
many case where the component manufacturer knows. 
has reason to believe, that the purchase order of the 
obber or distributor is for replacement of inventory, 
even though the order purports to carry the other in 
formation required by paragraph (b) (4). 

This means, in effect, that Precedence List designa 
tions when accompanied by the other required informa 
tion have effect on the scheduling of jobbers’ and dis 
tributors’ orders only when those orders are placed by 
the jobber or distributor as an intermediary for an 


equipment manufacturer for equipment being produced 


under a contract carrying precedence. 


Electric Ranges. he production of a total of 88,000 
lomestic electric ranges is expected to be permitted in 
1944 according to WPB. The terms under which pro 
luction to this extent may be authorized are established 
Limitation Order L-23-b, as amended recently. 
Some of the 88,000 ranges have already been pro 
luced, under a special emergency procedure, by a lim 
ited number of manufacturers. Individual production 
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quotas ror the remainder will be assigned to manufac- 
turers who are able to produce ranges without interfer- 
ing in any way with war work. 

Of the total number of ranges to be produced this 
year, about 68,000 will be for the purpose of providing 
essential replacements for civilians and of meeting the 
requirements of new privately financed Federal Housing 
\dministration housing projects, and about 20,000 will 
he used to fill “special orders.” Special orders are 
those placed by the Army, Navy, Maritime Commission, 
War Shipping Administration, Federal Public Housing 
Authority, the Home Owners’ Loan Corporation acting 
for the National Housing Administration. 


Oil Burner Output. C. E. Lewis, president of the 
Oil-Heat Institute of America has disclosed that a pro 
gram calling for allocation of enough raw materials and 
small motors to permit resumed production of furnace 
and boiler burners in the fourth quarter of this year will 
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this electronic recording trolled by radiations received 
spectro-photometer is based by a phototube, will alter 
‘ould be applied to similar its course with the slightest 
products in the textile, con- variation in color, producing 
verting and finishing and dye- a characteristic curve for 
ing industries as a means of each variation. It has been 
insuring a perfect color match estimated that such a unit 
in dress goods and other gd can analyze and sort out 
rics. Here illustrated, it is 2,000,000 color variations. 
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for testing luminescent ma- cording to RCA engineers, 
terials for cathode ray tubes. to build around the modern 
[In two minutes it does ac-  phototube an electronic device 
curately what a trained man which could stop the process 
formerly did, but not as well, of weaving the instant a 
ina period of two weeks single thread color changed 
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be presented to WPB officials. The manufacturers’ 
plans call for the production of 80,000 oil burners this 
year and 50,000 in 1945 to meet replacement needs. 

Figures compiled by the association show that since 
production ceased inventories have dropped from 86,000 
burners, furnace burners and boiler burners to 16,781 at 
the end of March in this year. By the end of July 
stocks will be so low that for all practical purposes they 
will be exhausted. 

In asking for the resumption of production, manufac 
turers urge that materials be first allotted to concerns 
producing such items before the war since new manu- 
facturers would possess no distribution systems or dealer 
outlets or an ability to service without placing some 
drain on manpower which would not be called for by 
the regular manufacturers. Due to curtailment in their 
war contracts producers are in a position to resume 
1942, 


manufacture, which was stopped in May, without 


interfering with their war work. 


for 


will be a 


Postwar Market for Electrical Appliances 
Farms. The government estimates that there 
$5 billion demand for new electric farm apphances and 
for power lines to energize them after the war. It 1s 
indicated that most of the necessary money will be put 
up by the farmers themselves for they are saving much 
of their income which this year 1s running 10 per cent 
higher than the record $20 billion of 1943. 

In a survey of farms with electricity just before the 
war, the government found that 79 per cent had no 
vacuum cleaner, 58 per cent had no electric refrigerator 
and 45 per cent had no washing machine. All but 15 
per cent, however, did have an electric iron and all but 
10 per cent owned radios. 

Manufacturers of electrical equipment can expect 
rural demand for two broad categories of appliances 
First, farmers want practically all the gadgets that the 
city dwellers have had for years, plus the new ones that 
are promised. 
designed to lighten farm work—feed grinders, corn 


Second, they want equipment specifically 


shellers, saws, cream separators, milking machines, pig 
brooders and an almost endless list of items for general 
or specialized farming. Also such appliances as electric 
alarm clocks, electric razors, modern kitchens, complete 
with an electric stove, refrigerator, mixer, toaster, 
waffle iron and other devices as well as an electric 
washer and ironing machine for the laundry. Quick 
freeze units are expected to be particularly popular with 
farm people, enabling them to store their own meats. 
vegetables and fruits. 


Excess Materials or Products. \WPB has announced 
that a procedure has been established under which a per- 
son who has excess materials or products on hand may 
obtain permission to use such materials and products 
himself, rather than sell them under the procedures for 
special sales. 

The procedure applies to controlled materials and 
Class A products and to other materials and products. 
Rules governing controlled materials and Class A prod- 
ucts are set forth in Direction No. 52 to CMP Regula- 
tion No. 1. 

Persons who have controlled materials or Class A 
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products which they obtained through the use of an 
allotment or other materials or products which they 
obtained through the use of preference ratings, may 
apply to their nearest WPB field office for permission 
to use such materials for other purposes than those for 
which they were originally acquired, if such materials 
cannot be used for such original purposes, \W PB pointed 
out. The application should be by letter, WPB added. 
which should set forth: a description of the materials 
which the applicant desires to use, how such materials 
were obtained, and any other relevant facts which 
might be required for acting on the application. 
WPB will grant permission for the use of excess 
following circumstances: If 


materials under the the 


intended use of the materials would be permitted 
P 1 


if the same materials were acquired through a special 


sales under Priorities Regulation No. 13. If the use 
of the materials 1n production in any one plant, or the 
labor requirements for that production, will not inter- 
ere with war production in that plant or in any other 
plant located in the same area. 

Both Direction No. 52 to CMP Regulation No. 1 and 
lirection No. 4 


t “ft 


that authorizations which may 


to Priorities Regulation No. 1 point out 
he granted under their 


will not be 


terms exceptions to the provisions of any 
Ie, LL or M order or any direction issued under any such 


order thnereol 


Overall Policies and Standards Applying to Man- 
power Recruitment. aul V. MeNutt of 
the War Manpower Commission has sent out to the 


Chairman | 


a statement of the overall 
policies and standards that they will be required to fol- 
Jow in the recruitment of male labor under the WMC's 
national priority system. 


regional and area directors 


He explained that although 
local programs would be planned to meet local condi- 
tions and requirements, close adherence to a few national 
standards 1s necessary to assure the protection of the 


rio] 
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its of both emplovers and employees 
It is emphasized in the statement that compulsory 
assignment of any worker to a job is not provided for 
in the new manpower priority referral system. [-mpha- 
sis is also placed on the policy of directing workers to the 
jobs for which they are best fitted and for which the 
wages are not substantially lower than those they have 
been getting. 

Mr. McNutt stated that the national policies and 
standards were adopted by the WMC after consultation 
with the National Management-Labor Committee. In 
the field, he added, the regional and area manpower 
directors will also determine local standards only after 
conferences with the management-labor committees but 
in all cases the standards adopted must be in accordance 
with certain minimum standards by headquarters. 

The first declaration in the Commission’s statement 
provides that workers subject to priority referral, to 
the greatest “degree consistent with war needs, shall 
he given freedom of choice as to the jobs they wish to 
accept,” and that the same freedom of choice shall 
be accorded employers in the selection of workers they 
wish to hire. 

The second declaration is that any individual subject 
‘Continued on p. 196 
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ELECTRICAL INSTRUMENTS 
FOR MECHANICAL VALUES 
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BY PROFESSOR W. B. COULTHARD 
DEPARTMENT OF MECH. AND ELEC. ENGR. 
UNIVERSITY OF BRITISH COLUMBIA 


KASUREMENT is the fundamental basis of all 
engineering. [or numerical results upon which 
calculations may be based indications are re- 

quired as to whether or not conditions have changed 
and if so by how much. Tor the operation of machines 
and other electrically energized products the worker or 
user needs information as to how the device is function- 
ing or, even further, the product itself may respond 
automatically to variations of essentially mechanical 
quantities. This discussion will relate primarily to the 
control aspect of measurement which may be defined as 
to indications and as to operations. 

Let us consider electrical indicators, with their many 
advantages, for use in the measurement of quantities. 
In its elementary form we can consider an ammeter. 
On a constant voltage circuit the reading pf an am- 
meter will be directly proportional to the watts and so 
to the horsepower given out by a particular motor. 
Such a specification point requires the scale of the am- 








HERE ARE so many ways in which various 

electrical instruments may be made to re- 
spond to mechanical impulses or changes of 
position or condition that the engineer-designer 
has numerous, but sometimes unappreciated op- 
portunities, upon which to draw. While there 
have been a number of precision products 
within which electrical indicating or recording 
elements have been put to work to the advan- 
tage of the operator and the process which he 
3nd his machine must control, this field has been 
scarcely touched. Here, in review, are some 
of the mechanical-to-electrical relations upon 
which to base future progressive developments. 








efficiency and size of the motor enters into the calibra- 
tion this means that the hp.-scaled meter is suitable for 
one particular motor only and so covers a specialized 


meter to be calibrated in horsepower. 
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NOWLEDGE of dimensions may 

be gained ir various ways. Fig. 1 
When a thin iron plate is inserted 
in the air gap of a measuring coil a 
change in current flow will result. 
This will be indicatcd directly upon 
an ammeter. Fig. 2—Here the change 
of flux is measured by a voltmeter ele- 
ment connected in the secondary coil 
circuit. Fig. 3—Thickness of non- 
magnetic material becomes determin- 
able as the current flow here changes 


(a) CoRELESS 


Of course as the case. As the voltage of supply may vary during the 


in response to variations in the air gap 
of the magnet. Fig. 4—A typical cali- 
bration curve for such an instrument 

Further refinement through the use of 
a bridge circuit as in Fig. 5 enables 
more accurate measurements of the 
thicknesses. Fig. 6 (a) represents the 
specimen P within a coreless coil. 
b)—Simple face plate arrangement. 
(c)—Utilizing a feeler core. (d)—For 

nonferrous sheet. 
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process it is evident that another error may creep in. 
This: particular error can be removed by the use of a 
wattmeter element. 

Next, consider the indication of rpm. If, instead of 
using the usual tachometer, an instrument having a 
small generator with permanent magnets supplying its 
field system is used, the voltage generated will be di 
rectly proportional to the speed, so that voltmeter ele 
ment can readily relate changes in potential, as gen 
erated, to speed. This is a universal application and 
works well where there is not too much vibration and 
the range of speed to be measured is not too large. In 
cases where there is considerable vibration a small 
three phase generator may be provided to drive a syn 
chronous motor which in turn operates the speed in 
dicator. This method allows of a relatively loose 
coupling between the rotating shaft and the indicator 
In one type, the motor has a polarized rotor which is 
accurate at low speeds and an eddy current disk which 
takes over the driving at higher speeds where the polar 
ized rotor merely holds the motor in synchronism 
There is another variant which is quite common, that 
of the ordinary household clock which uses the beat 
or cycles—of the electric supply system to count time 


From revolution counting we turn to gaging or 











re STEEL 
= MEMBRAN 


(c)-.. 
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measurement of dimensions. Here is a consider- 
able field, a part of which gives definite numerical 
values and a part is used as controls. It 1s largely a 
matter of magnetic phenomena. The principle adopted 
is based on electromagnetic theory that when an ait 
gap in a magnetic circuit is varied the flux through the 
circuit changes. This variation of the flux produces a 
voltage in a measuring coil or produces a variation of 
the current in the magnetizing coil. Both methods of 
measurement are used. 

In the electromagnet shown in Fig. 1 when a thin 
iron plate is inserted in the air gap a change of current 
in the coil will result. For example if the air gap is 
reduced from 0.002 to 0.001 in. the flux in the gap is 
increased and the reactance of the coil is increased by 
almost 100 per cent. In response, the reading of an 
ammeter connected in the coil circuit would change by 
an amount which would depend on the thickness of the 
plate inserted in the air gap. From a calibration curve, 
the gage of the iron sheet may be correlated to the 
change in reading of the ammeter. In Fig. 2 is shown 
another circuit which may also be used to obtain the 
thickness of a plate. Here the change of flux is meas- 
ured by the voltmeter element which is connected into 
When the thickness of non- 
magnetic material is required the method shown in 
ig. 3 is used. Here the thicker the specimen, the 
greater the air gap and so the less the current through 


the secondary coil circuit. 


the meter. Fig. 4+ gives a typical calibration curve for 


R* TENSIONS ot the dimensional measuring principle 

lead readily to other quantities. Fig. 7(a)—To indi 
cate displacements of the core P. (b)—Method of weigh 
ing by variation of the air gap. (c)—Pressure changes 
relate the contour of a steel membrane with respect to a 
fixed electromagnet. (d)—Strain gage 
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Fixep or REFERENCE MAGNET 
MovinG : 
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Production up—Pnce down 


Reason enough to plan on Styron 


Add all the other well-known advantages of polystyrene and 


The individual qualities of Styron (Dow polysty- 
rene) are well known. One reason for this recog- 
nition is the surprisingly wide variety of products 
that are made. possible, or made better, by the 
use of these qualities. 


In the fluorescent-light fixture shown above, as one 
example, Styron’s exceptional clarity and high re- 
fractive index are peculiarly valuable. Its unique 
dimensional stability under extremely low tem- 
perature, its freedom from odor and its complete 
lack of water absorption are but a few of the prop- 
erties which account for its success in the refriger- 
ation field. The brilliant crystalline beauty of 


DOW PLASTICS INCLUDE—Styron, Saran, 


(DOW POLYSTYRENE) 





you get a clear picture of Styron’s place in plastics 


Styron, its resistance to acids and alkalies, and 
the ease of its moldability make it both decorative 
and practical for use in products for the home. 


Now, to polystyrene’s own characteristics and versa- 
tility can be added the advantage of huge war- 
keyed production. As a result, Dow, pioneer and 
major producer of this outstanding thermoplastic, 
has been able to reduce substantially the base 
price—a trend of vast significance to the plastics 
industry. These facts are reason enough to plan 
on Styron. 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


Philadelphia + Washington - 
Houston + Son Francisco + 


Cleveland «+ Detroit + Chicago 
Seattle 


New York + Boston + 


St. Louis « Los Angeles + 


Ethocel, Saran Film and Ethocel Sheeting 


STYRON [ows 


PLASTICS 

























this instrument. Further refinement is obtained by the 
use of the bridge circuit shown in Fig. 5. In Fig. 6 is 
shown typical arrangements of the magnetic circuit. In 
all cases P represents the specimen. In (a) is shown 
a coreless coil with P inserted therein, (b) is the ar- 
rangement we have already discussed, in (c) the “feeler” 
core is brought into contact with the specimen and an 
examination of the surface may be made from point to 


point. The arrangement (d) is used for nonferrous 
sheet. Of course the choice of the magnetic circuit de- 


pends on the type of job in hand. When an internal 
examination is required the lines of force must pass 
through the whole body. This will be accomplished by 
using the coil (a). On the other hand if the depth of 
a case hardened layer is required, then the lines should 
be confined to the surface as much as possible. The 
circuit (b) will give this distribution of the lines. 

This principle can be extended readily to the measure- 
ment of other quantities. The circuit shown in Fig. 
7 (a) will measure a displacement which is impressed 
on the core P. While in Fig. 7 (b) is shown a method 
of weighing by variation of the air gap. In Fig. 7 (c) 
is shown a method of measuring pressure by the change 
in contour of steel membrane with respect to a fixed 
electromagnet. In Fig. 7 (d) is shown a strain gage. 
Here one part of the magnetic circuit is fixed with re- 
spect to earth say while the other is attached rigidly to 
the member wherein the strain is to be measured. The 
application of weight to the member either opens or 
closes the air gap. 


LIQUID LEVELS AND FLOWS 


()** CLASS of indicators depends on the move- 
ment of mercury within a column and relates to 
changes in resistance values. As examples of this class 
we will take the cases of liquid level controls and of the 
measurement of flow. In the measurement of the for- 
mer the usual mechanical method is through a float and 
chain offering the disadvantage in high pressure sys- 
tems of the necessity for a special bearing. By in- 
serting a series of electrodes in the vessel or manometer 
an indication of the level may be obtained. As the 
liquid rises the electrodes will be cut out of circuit. 
Typical arrangements are as shown in Fig. 8. In (a) 
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| level and flow recording depends upon resist- 

ance phenomena. Fig 8(a)—Stepped electrodes pro- 

vide interval indications. (b)—Immersed electrodes offer 

continuous variations. (c)—Fixed electrodes for on-off 

functioning. (d)—Immersed resistance wire short cir- 
cuited by arise of the mercury column. 


the electrodes are cut out in steps so no continuous 
variation is possible. In (b) there are two electrodes, 
As the liquid rises the resistance of the circuit changes. 
In (c) a fixed electrode makes or breaks contact with 
a floating electrode. This arrangement gives no indica- 
tion but by means of relays it will keep the liquid at a 
predetermined level. When the float and fixed electrode 
make contact the pump is cut off and on break of the 
circuit the pump motor cuts in again. A further method 
of registering the level is shown in (d). Here a re- 
sistance is short circuited by the rise of the mercury 
column level. 

The measurement of fluid velocity is made by means 
of the Venturi tube in cases where extreme accuracy is 
important. But in the majority of cases the orifice plate 
gives sufficient accuracy. The principle of this measure- 
ment is shown in Fig. 9. Here are shown two manom- 
eters the one registering the static pressure and the 
other the impact pressure. If the head difference is 
denoted by h then the velocity is given by v = K \ 2gh. 
Here K is a constant and is known as the velocity of 
approach factor and depends on the relative diameters 
of the pipe and the nozzle. By arranging so that the 
high and low pressure tubes act on a manometer the 
difference in pressures will be read directly. We have 
thus reduced the problem to that of measuring fluid 
levels. In one flow meter design a series of electrodes 
is arranged to project into the mercury. With the rise 
of mercury the resistance of the circuit is reduced. Of 
course at low pressures the spacing of the electrodes 
becomes critical and so there is a practical limit to the 
permissible low readings. In another type of instrument 
the height of a float is recorded. The float of non- 
magnetic material rests on the top of the mercury col- 
umn and raises a magnetic rod within a solenoidal coil 
wound around the manometer tube. This rod will 
change the inductance of the coil circuit. In Fig. 10 
is shown the circuit. The coil A is wound around the 
manometer tube while the coil B is the instrument. 
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SOLID LINE 
DENOTES PHILLIPS 
RECESS 


PL ee 


The left-hand drawing shows how scientifically the center corners of 
the Phillips Recess are engineered. Instead of being squared, these 
corners are rounded in a series of flat planes, with every angle and every 

_ dimension making a definite contribution to driving efficiency. 
_ This makes it possible for workers to utilize full turning power — 


without danger of burring or reaming out the heads of Phillips Screws. TO MAKE WARTIME QUOTAS 


Now examine the right-hand drawing. This shows more scientific 
engineering. Instead of being tapered to a sharp point that would 
| weaken the screw shank, the Phillips Recess has a nearly flat bottom. 

This makes it possible to set screws up uniformly tight without fear 
of screw heads shearing off. The flat bottom also permitted design of 4 
stronger, longer-lasting driver point. 

Only the Phillips Recess is engineered this way. Only when you 
specify screws with the Phillips Recessed Head can you get the freedom 
from trouble . . . the strength and driving speed these features make 
possible. You can get Phillips Recessed Head Screws in any head style, 
type, or size. 


,_PHILLIPS2z</ SCREWS 


WOOD SCREWS - MACHINE SCREWS < SELF-TAPPING SCREWS - STOVE BOLTS 


Ameriean Strew Co., Providence, R. 1. fnternational Serew Co., Detroit, Mich, 


AND PEACETIME PROFITS .- 
USE PHILLIPS SCREWS 
AND DRIVERS 


Faster Starting: Driver point 
automatically centers in the 
Phillips Recess ... fits snugly. 
Fumbling, wobbly starts, slant 
driving are eliminated. Work is 
made trouble-proof for inex- 
perienced hands. 


Faster Driving: Spiral and power 
driving are made practical. 


Driver won't slip from —* 
spoil material or injure worker. 


(Avetage time saving is 50%.) 
Easier Driving: Able to utilize 


their full tarning power, work- 


efs can maintain speed without 
tiring. 


ON 


Pheell Manufacturing Cc., Chicago, HL 
The Bristol Ce... Waterbury, Cann. The Lamson & Sessions Co.. Cleveland, Ohio Reading Serew Co., Norristown, Pa. 
Gentral Screw Co., Chicapo. tt. Manufacturers Serew Products, Chicago, Hi Russell Burdsail & Ward Bolt & Nut Co., Port Chester, N. ¥. 
; Chandier Products Corg., Cleveland, Ohio Mitford Rivet and Machine Co., MHford, Conn, Seovili Manufacturing Oe., Waterville, Conn. 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohie = Shakeproof inc., Chieaga, tt. 
% The Corbin Seraw Gorp., New Britain, Conn. New England Screw Ce., Keene, N. Hi The Southington Hardware Mig. Co., Southington, Conn. 


General Screw Mig. Co., Chicago, tf. Woiverine Bolt Co., Detroit, Mich. 


Parker-Katen Corp., Rew York, N. ¥. 
The H. M. Harper Ce., Chicago, itt. 


Pawtucket Screw Co., Pawtucket, R. f. 
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ELOCITIES may relate either to (Fig.9), Venturi tube 

phenomena or orifice effects. Fig. 10 — Another 
type of instrument where the height of a float of non 
magnetic material resting on the top of a mercury column 
is recorded by raising a magnetic rod with a solenoidal 
coil wound around the manometer tube. A—Tube coil 
B—TInstrument coil. The third wire connects the midpoint 


of the coils. See accompanying text 


Che third wire connects the mid-points of the coils. 
When the cores are in mid-position, there will be no 
current in the middle wire. Conditions are balanced. 
If core A is moved upwards, then the mid-point of that 
coil will no longer be at a voltage half way between the 
two ends. As a result, a current will now flow in the 
middle wire to act on the core in coil B and so rise that 
the voltages at the two ends of the middle wire hecome 
equal. Thus, no current will flow in that wire. The 
core at B follows the movements of the core at A. 

A purely electrical means of measuring the flow of a 
gas is furnished by an anemometer. 
this consists of a wire stretched across a stream of gas. 


In its simple form 


Phe gas flow cools the wire and so alters its conductance. 
Chis variation of conductance is found to depend on \/\ 
approximately. Such a method of course averages the 
flow of gas across the pipe and so detects any change in 
velocity. A more sensitive arrangement involves an 
electrically-heated grid connected to heat the gas. so 
that a temperature difference of the order of 1 deg 
exists between the gas entering and leaving the area of 
the grid. Two wires are inserted above and below the 
grid. The heat from the grid falls on those wires rais 
ing their temperature. 
mitted depends on the velocity of the gas stream. These 


The’amount of heat so trans 
measuring wires form one arm of a Wheatstone bridge 
and are balanced against a resistance in another arm 
kept at a constant temperature. -When the velocity of 
the gas changes, the bridge is unbalanced and to rebal 
ance an adjustment of the current through the grid is 
made. velocity of 


This current 1s a measure of the 


the gas. 
Many quantities, of various kinds. may be meas 
ured by means of bridge circuits. (ne example 


is the CO, meter, the operation of which depends on 
The 
Here one cell is filled 
with CO, gas drawn from the flue, while the other cell 
is exposed to the air 


the low heat conductivity of carbon dioxide gas. 
circuit used is shown in Fig. 11. 


Thus the resistances of the two 
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heated wires will vary. ‘The one in the air will get rid 
of its heat, while that in the CQO, gas will not. The 
amount the latter gets rid of 


centage of CO, present. 


will depend on the per- 
By comparing the values of 
these two resistances in a Wheatstone Bridge circuit an 
indication of the amount of CQ) present is obtained. 

A similar circuit is used to measure combustible gas. 
Here the gas is drawn across a heated wire and is con- 
sumed. The extra heat generated raises the tempera 
ture of the resistance and an unbalance 1s occasioned 
in the bridge circuit shown in Fig. 12. The instrument 
reading is proportional to the heat set up by the com 
hustible gas and so to its quantity 

Photoelectric recording of atmospheric conditions re 
lates to the circuit shown in Fig. 13. Here a milliameter 
gives an indication of relative opacity. 


CHANGES IN TEMPERATURE 
ONTROL of temperature is a 
tant as to deserve 


method adopted must of necessity depend on the range 


pr‘ CeSS SHO Wp 


separate consideration. The 
of temperature encountered and also on what heat level 
is required. Thus one can measure the temperature of 
an enclosure and obtain an average value or in man) 
cases where that of the work is sought either over an 
area or else at a particular spot. With these require 
ments in mind we find that the electrical methods may 
he segregated into four classes 
range below 250 deg. F the resistance type thermomete: 


As 1s 


well known the resistance of a wire is increased by heat 


lor a temperature 


is used. Here a wire is exposed to the heat 
and by measuring the change in resistance the heat tem 
perature of the enclosure may be determined. Of course 
by calibration resistance is converted to temperature. 
When the temperature is increased into the range of 
300 to 2800 deg. F a thermocouple is used. The actior 
here depends on the Seebeck effect which states that 
when the junctions of dissimilar metals are held at dif- 
ferent temperatures an emf. is set up in the circut 
Phe value of the emf. depends on the difference in tem 
here must be of the 


perature. The measuring device 


balanced or potentiometer type. ‘Then no error 1s in- 
Both the above methods are 


suitable for obtaining the average values. 


troduced by voltage loss 
When the temperature of the work is required one 
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THE VARIABLE VOLTAGE TRANSFORMER 
WITH THESE FEATURES 


@ VERSATILE A variety of equipment operated from a-c power 
lines can be controlled by a POWERSTAT. Standard models transform 
voltage from 115, 230, and 440 volt single or polyphase circuits to 
any desired value between 0 and 17.5 percent above line. 

s CHOICE of CONTROL— In addition to the manually operated types, 
Motor-driven POWERSTATS are available for automatic and push- 
button operation. 

oe THOROUGHLY ENGINEERED. Because of competent engineering 
and extensive development, every POWERSTAT possesses excellent 
regulation . . . low exciting current... no wave-form distortion... 
high efficiency .. . no over-heating. 

@ IDEAL CONSTRUCTION— Advanced methods of manufacture and 
use of the highest grade materials assure a structurally strong, light 
weight, compact, and smooth running unit. 

Send for Bulletins 149 ME and 163 ME 
& 
Superior Electric Company 
267 Laurel Street, Bristol, Conn. 
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method concentrates the radiant neat therefrom directly 
on to a thermocouple. This type is suitable up to 3500 
deg. F. By concentrating the heat in this manner the 
temperature of an area may be obtained. The fourth 
and last method uses the principle of matching a heated 
filament against that of the hot body whose temperature 
is desired. By this means the temperature of a particu- 


lar spot can be found. As the operator can stand wel] 
away from the heat, this method 1s suitable up to a 
temperature of 5200 deg. F. This optical method is an 
indication of method only. 

shown 


have how the jn- 


dications of certain instruments, depending on me- 


Foregoing paragraphs 


l on p 216 








CIRCUIT ANALYSIS 





ESIGNED to completely check the continuity of 
D electrical wiring of B-26 Marauders, section by 
section, at low voltage, this (A) circuit analyzer is an 
important test of assembly work at the 
Md., plant of the Glenn L. Martin Co. Check upon all 
operational units, including the lighting system, is also 
provided. The set is credited with a minimum 12,300 


Baltimore. 


man-hours saved in inspection work alone, to date. 
Similar units are readily adapted from this basic design 
for other bomber wiring inspection. 

The circuit analyzer is a compact portable unit con- 
taining equipment for testing every wire and piece of 
electrical equipment in the airplane. Since operation of 
the unit consists solely of plugging into the various cir- 
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cuits of the airplane, it is possible for workers with no 
experience to perform tests formerly requiring an ex- 
perienced electrical inspector. The check so supplied 
is precise and accurate whereas previously the system 
was merely checked for ground and bonding with very 
little continuity check and no checks at all on the in- 
stalled equipment. Yet the previous method took two 
experienced inspectors eight hours to cover one airplane 
as compared to two hours for the circuit analyzer. 
\mong the many tests that can be made with the 
analyzer are checking continuity of all wires in the 
interphone system and the proper connections in every 
interphone box; checking continuity on every wire, 
switch and light in the interior lighting system, light- 
ing all lights if necessary ; testing and operating all bells 
and horns and testing all door switches. More special- 
ized tests handled include making continuity tests of 
every switch including the propeller control circuits on 
the engine control pedestal panel and pedestal; com- 
pletely testing the bomber’s switch panel, operating each 
and every signal light both separately and in salvo, and 
checking rack selector switches for proper connection 
and operation; testing the autosyn and liquidometer 
systems and the gun firing and gun circuits ; testing and 
operating windshield wiper motors ; testing landing gear 
position and locking switches, and testing and running 
all anti-icer, de-icer, fuel transfer and booster pumps. 
very main wire that runs to a switch or some piece 
of electrical equipment is checked by the use of cable runs 
connected to the test set, and other ends having plugs 
or terminals to connect to the plugs or terminals in the 
Wires that cannot be checked in this manner 
are tested on a separate circuit using a point to point 


section. 


continuity method with lights and buzzers in the cir- 


cuit. (B) Inside the circuit analyzer showing the rear 


of the main panel. 
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ELECTRONIC TIMING 


Industry is making increasing use of 
electronic timers in timing or con- 
trolling intervals that are beyond the 
accuracy and scope of mechanical 
measurement. Such applications as 
measurement of the speed of a cam- 
era's shutter, welding control, plastic 
molding, photographicexposureand 
measurement of turbine speeds are 


typical. 


Series 175 Relay 


THERE’S A JOB FOR Relays BY GUARDIAN 


The above diagram of an electronic timing circuit ¢ available for A.C. in Series 170). Contacts are rated at 


shows a capacitor and an adjustable resistor con- 
nected to the grid of a thyratron or “trigger” type of 
tube. As the capacitor discharges, the grid potential 
reaches a point where the tube becomes conductive 
and energizes a relay. 

The relay is generally a fast-acting type such as the 
Guardian Series 175 operating at a speed which min- 
imizes interference with the timing interval. Coil op- 
erating voltages range from 6 to 110 volts D.C. (Also 


12% amps. at 110 volts, 60 cycles, non-inductive in 
combinations up to D.P., D.T. Bakelite base is molded 
to reduce surface leakage. Has binding post terminals 
in place of solder lugs. Write for Bulletin 175. 

Consult Guardian whenever a tube is used—how- 
ever—Relays by Guardian are NOT limited to tube ap- 
plications but are used wherever automatic control is 
desired for making, breaking, or changing the char- 
acteristics of electrical circuits. 


GUARDIANG ELECTRIC 


1627-J W. WALNUT STREET 


CHICAGO , ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR iandiase 
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You 


JOHN BALLANTYNE: President. Philco Corp. 
“The radio industry has done one of the outstanding 

jobs of the entire war effort in equipping the United 

States Army and Navy and the fighting forces of our 





, allies with essential weapons 


of victory. Current pro- 
duction of radio communi- 
cations and electronic equip- 
ment is now running at the 
$3,200,000,000 a 


as great an output as 


rate of 
vear 
that of 
automobile industry. When 
the 
tanks 


the entire prewar 


and imme 


fi Tr 


ammunition 


war came 
diate 


- guns 


need and 
and 
tremendous, Philco was presented with proposals to 
manage a shell-loading plant, to operate a munitions 
factory, to take over a steel mill, and to do many other 
things of a similar nature, even before the Govern 
ment’s radio and radar program had fully matured. 

“It was the conviction of the management, however. 
that the company could make its greatest contribution 
to the war effort in the field where its experience lay, 
namely, in radio research and engineering and in the 
development and production of radio and electronic 
equipment, on a volume basis, for which it was espe- 
cially qualified by its peacetime experience. Therefore, 
it was decided once and for all to concentrate on elec- 
tronic equipment and, as we believed would happen. 
in a very short time the Government's need for air 
borne equipment for the Army Air Forces, Signal 
Corps and the Navy began to grow with a truly tre- 
mendous speed. 

“Even today, the requirements of the Army and 
Navy for many types of electronic equipment are still 
increasing. We are producing electronic equipment to 
the most exacting standards known to the art. Humid 
ity, temperature and altitude as well as vibration have 
heen conquered, and many products are designed and 





Was 


built to operate under conditions hard to visualize a 
year or two ago. No one can predict when the needs 
of the Army and Navy will have been met and _ the 
time for reconversion has come. Our present thinking 
is that military requirements will taper off and civiliar 
production will begin to pick up at about the same time 
[f this can be done, it will go far to preserve stability 
The 


has done should 


and prevent violent economic dislocations. wal 
research and engineering that Philco 
stand it in good stead when peace returns and _ there 
is an opportunity to adapt it to commercial use. 

“In the same way. the company’s experience in the 
mass production of high-precision equipment should 
With an esti 
mated pent-up demand for between 20,000,000 and 
25,000,000 radio sets at the end of 1944 and a similar 
demand for about 6.000.000 refrigerators. 


have numerous peacetime applications 


Philco and 
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Agree, Os Differ 


Selected comments by jn. 
dustry men or other well. 
known citizens and som, 

government authorities. 


the electrical appliance imdustry in general should 


have much to do in the postwar period.” 


WILLARD F. ROCKWELL, Vice-chairman, Indy. 
try Associations Committee of the War Manpower 
Commission 

“It is my opinion that labor and management to- 
gether can keep American business in first place ip 
worldwide competition, but if American business jg 
subjected to the delay and extra costs imposed by goy- 
ernment regulation directed, as has so often been the 
case in the past, by theorists and inexperienced bureau. 
crats, we cannot meet the competition of other nations 
which have much lower standards of living and much 
lower wages. We have met such competition in the 
past because labor and management have been able te 
act freely, to introduce new methods, new machiner 
and new products under free, private enterprise. 

“State socialism is the ultimate in government regu 
lation. History does not record a single example of 
successful state socialism. Every nation which has risen 
to great heights has either been a republic, a monarchy 
or a dictatorship. I believe that further regulation an¢ 
regimentation of American business will eventualh 
lead to state socialism in this country.” 


FLOYD E. TAYLOR, President, Resistance Welder 
Manufacturers’ Association 

“As the tremendous advance in resistance welding 
techniques on all types of metal war equipment manv- 
facture begin to be known, makers of a wide variety of 
products from instruments to heavy machinery are 
naturally beginning to figure where and how welding 
may be applied to their problems. Actually, there are 
few types of metal products indeed wherein resistance 
welding processes will not play increasingly important 
roles. When the full story of war developments can 
he told, even men who thought they knew all about 
welding are going to be amazed. 

“The big point to remember, however, is the fact 
that resistance welding is not something to be thought 
of at the last minute, just as products are about read) 
to be put into production. Actually, resistance weld- 
ing scores its biggest economies and manufacturing 
improvements when the product itself is designed for 
Welding can, of course, be adapted to many 
and often has been. On 


welding. 
present designs successfully 
the other hand, design engineers who think in terms 
of resistance welding while designing their products 
may be pleasantly surprised at postwar efficiency.” 


THOMAS S. HOLDEN, President, F. W. Dodge 


Corp. (in a recent address ) 

“Conditions favoring increased home ownership i 
the postwar decade are: (1) anticipated prosperity. 
with widespread purchasing power, sizable amounts 0! 
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Armstrong's 





Cer ARACTERISTics ot NC.719 





Composition—Cork and Buna N 






Physical Properties— 






Compressible 






Resilient 






Highly resistant to oils and solvents 








Typical Uses— 





Gaskets and seals in units handling fuels— 


especially aromatic aviation gasoline 







Available Forms— 





Sheets, die-cut parts, extruded rings 





ARMSTRONG’! - 
sASKETS Spe Oe ot Oe 
GASKETS - SE. 
NC-710 is one of more than fifty seal- e @ 
ing materials developed by Armstrong. ‘ 





7) 
. a pe eC seed 
For descriptions of, these materials. sé 


Sweet's File for Produet Designers or 
Write us for a copy of the free seer 
G ; seals rm- 
baskets, Packings, and Se als. pv Se 
strong Cork Company. Industria 1\ 
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which are already earmarked for home purchases or 
down payments; (2) favorable mortgage market and 
purchase terms, and (3) probable continuation of pop- 
ulation trends toward suburbs and outlying areas. An 
important element in stimulating home construction 
is effective home planning promotion by well-managed 
savings institutions among their depositors. 

“Anticipated higher national income would mean a 
larger proportion of total families in the United States 
in middle-income brackets, compared with the pre 
war era, which was largely a depression. Middle-in- 
come families are much less apt to be deterred from 
home building for income tax reasons than are families 
brackets. Many have accumulated 
payments. All of them can deduct property taxes and 
mortgage interest in figuring net subject to 
tax. Their investments in homes may 
stitute an inflation hedge.” 


in higher down 
income 


very well con 


F. F. DUGGAN, Manager, Reirigerator Sales [iy 
Edison General Electric Appliance Co.. 

“The demand for home freezers depends on the avail 
ability of frozen food supplies: We 
packer who plans to spend several million dollars pro 
meat products; a 
to food retailers on a consignment 


introduce 


Ine 


know of one meat 


moting dairy concern which will 
operate 
another general food processor 
national line of frozen foods as soon as he can procure 
facilities—this list could be Now 
it looks like that leaves it up to the electric refrigeration 
industry, including its established experienced app liance 
retailers, to supply the cabinets to homes that will permit 
them to take advantage of volume purchasing, convei 

ient stored supplies of foods, and the economy of pre 


serving home grown products.” 


basis: of 
who will 


enlarged indefinitely. 


EUGENE HOLMAN, \ ice president and 
Standard Oil Co. of New 
“Those who talk about an oil supply limited to 14 


] erse\ 


] . + - ] © 
history have 
than 14 


I have heen 


vears seem also to forget that rarely in our 
proved resources in this country 
times the annual consumption at that time. 
in the oil business 25 years, and at intervals all during 
that time there have been gloomy forecasts that our oil 
resources were about to disappear. In 1926 a com- 
mittee of Cabinet members reported to 
Coolidge that the United States had only 


been more 


President 
enough oil 


to last another seven years. In 1919 outstanding 
geologists proved, to their own satisfaction at least, 
that only 6 billion barrels of oil remained undis- 
covered beneath the surface of the United States. 


Actually we have discovered 48 billion barrels in this 
country to date. The areas within our 48 states which, 
from a geological standpoint, favor the presence of oil 
total one and a half million square miles. On the basis 
of past experience we can say that not less than one 
per cent of this area—that is, about 15,000 square 
miles—contains oil in commercial quantities. Now all 
the oil fields developed in the United States to date 
total only 8,000 square miles. Therefore, we can say 
that areas at least as large as our present fields remain 
to be developed. It is interesting to note, incidentally, 
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tory favorable to oil, not more than half has had de. 
tailed geologic al explori ition. All this Indic; ates th: 


we are far from approaching the end of our Kesoueaaal 


ALFRED P. SLOAN, JR., Chairman of the 
(seneral Motors Corp. 
“Speaking for the 


Soard, 


automobile industry 


aS aw he ile, 
s 


11 which sales of 3.000.000 cars a year 1S regarded 4 
reasonably normal, the industry now looks to sale 
sibilities of 6,000,000 cars for 


The need of pro- 


poOs- 


that of the one and a hali million square miles of terri- . 


quite a few years after 


the war. 
viding jobs for those will- 
ing to work in the postwar 
era as an economic, social 
and politic: al must. When | 
1] 


. + bete sve . 
it isa must ponhtically, 


I mean that 1f industrv is 


not ab le to provide the obs 
for those who want them, 
then the implication 1s that 


( 
the Government must. | 


“If the 
ing from war to peace 1s 


task of convert- 


hungled—if we are not as 





fully prepared as we were 
may be 


war, it 


a tre- 
mendous influence on the pattern of the economy for a 

Industry should step up this thing 
e should be prepared when the con- 


when we went from peace to 
long time to come, 
as tar as it can. W 
version time comes with the ultimate cancellation of war 
market all the 
inventories for peacetime purposes, 
and doing everything else, 
to the other will be at 
I am quite convinced, and 


contracts, to throw into the orders we 


can for rebuilding 
for renovating our plants 


hecause this change from one 
best a very critical period. 
| think it is generally accepted that we will face a tre- 
d for durable and 


oods in the period following reconversion, and, 


mendous deman consumer semi- 


durable g 
the war.” 


of course, following 


Engineer, 


JOHN L. KILPATRICK, 
Klectric & Mfg. 


[luminating 


Lamp Div.. Westinghouse Co.— 
“By 1948 the electric current required to light Amer- 
ica at least will equal and probably will exceed the { 
60 billion kilowatt hours. In 

will be a billion-and-a-hali- 

750. million 


per cent of this 


1943 wartime peak of 
lighting industry 
dollar business in 1948 compared to its 
dollar volume in 1939. Sixty-five 
hillion-and-a-half-dollar business will be spent for elec- 
23 per cent for lighting fixtures and accessories, 


tact, the 


tricity, 
and 12 per cent for lamps. 

“Lamp sales should suffer a temporary dip after the 
war but should rebound later to an all-time high of 175 
million dollars by 1948, and the volume of fixtures and 
accessories sold in 1948 should total approximately 
350 million dollars. There are 28,000,000 wired homes 
in the United States with an average number of 15 
lighting fixtures costing $3.25 each, or $50 a home. 
The fluorescent lamp, which was only beginning to gain 
acceptance at the time war restrictions intervened, will 
change this picture. Inherently more expensive 10 
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THE GENERAL TIRE & RUBBER COMPANY OFFERS 
| Engineered Control of Vibration 
-|To Improve Any Moving Product 





General Silentbloc mount 


VN 

ing for \ \ 

war vehicle motor, engineered \ \ ) 
X_N 


to absorb motor vib 
and cushion shock from 


ration 
frame. 
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7 THE GENERAL SILENTBLOC 

















” Is Used as a Vibration Insulator ... As a Trouble-Free 
” Torque Bearing ... As a Bearing Cushion to Correct Misalignment 
at 
nd 
re- 
ni- 
nd, 
| 
GENERAL SILENTBLOC is made Rubber is inserted in tube under rubber produces indestructible 
er. of three main members—1. Straight high pressure; then sleeve is “‘shot’? cohesion of parts. Each Silentbloc 
or flanged tube. 2. Rubber cushion through rubber ring with terrific design is engineered to give needed 
ring. 3. Inner sleeve or solid shaft. force. Extreme pull of elongated deflection in all planes. 
er- 
the F your product moves, has working 3. Correct for misalignment in bearings ber stays alive even when not in motion. 
In | parts or can be harmed by foreign or shafts. Silentbloc has proved its advantages in 
al vibration—General Silentbloc can im- The predictable operation of Silentbloc —_ many fields—war material, automobiles, 
ion th its efficiency, lengthen life and comes from its patented principle of aircraft, industrial and home machinery, 
his vmmmnass ,  elongationandconfinementoftherubber. _ electrical and electronic equipment. Itcan 
lec Silentbloc is not a “piece of rubber improve your product. For fuller infor- 
ies stuck in because it is resilient. These mation, write The General Tire & Rubber 
shear- type mountings, bearings and Company, Dept. A-40 Wabash, Indiana, 
the | Couplings are engineered in shape, size - 
175 | and design to give the exact performance Se Aan analy 
snd | tat solves your particular problem, Our skilled engineers can fit Silentbloc to “a y 
rely In its various forms, Silentbloc can do your job by varying its size and design, AG Yes 
nes | three things: the elongation, the distortion of inner and 
15 | |. Damp vibration or insulate against it. outer diameter of the rubber, the type and GEN E RAL 
2. Give trouble-free tor i dulus of the rubber. Th hed rub- 
me. que action, modulus of the rubber, Ihestretchedru 
SILENTBLOC 
vil] THE GENERAL TIRE & RUBBER CO. sone 
to Mechanical Goods Division, Wabash, Indiana 
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manufacture, fluorescent fixtures will cost an average 
of $10 to $12 each. If, during the postwar years, only 
two per cent of the existing homes change three fix 
tures from incandescent to fluorescent there is a poten 
tial annual fixture business alone of 15 to 20 million 
dollars. On top of this, the most conservative esti 
mates show that there will be at least 300,000 new 
homes built a year in the postwar era. 

“Recognizing that fluorescent lighting will have much 
wider use in new homes than in existing ones, it is 
probable that the cost of lighting fixtures per home 
will be at least double the $50 average. On this basis 
we may add another 30 million dollars to the annual 
residence lighting fixture market. We can safely as 
sume that 90 per cent of the lighting equipment is 
obsolete in our 4,500,000 commercial establishments. 
including offices, with a total fixture investment of 675 
million dollars. Our potential market for commercial 
establishments is thus about a half billion dollars and 
it seems reasonable to expect that 30 per cent of this 
market, including new construction, can be sold within 
the next five vears.”’ 

JOHN L. COLLYER, President. B. F. Goodrich 
Co. (in a recent statement )— 

“The intensified military campaign against Japanese 
held areas in the Pacific emphasizes the need for obtain 
ing as much desperately-needed natural rubber as 
possible, and with utmost speed, when rubber areas 
hegin to come again under Allied control. 

“It is of first importance to expedite receipts im this 
country of tree rubber—still vitally needed for com 
bining with the now relatively plentiful synthetic—as 
plantation areas are recaptured. important 
is the need for sound policies to deal with the economi 


Equally 


and political problems the gradual return of rubber 
will raise. It will be at least two years after the first 
recapture of Far East 
hefore normal operations can be restored.” 


rubber-producing territories 


KENNETH C. GIFFORD, President, Schick In 

“| believe that our war production will gradually 
taper off as need for war products slackens, and we 
will be able to resume the manufacture of our Schick 
shavers to make up for this 
slack. That means that we 
will not only have need tor 
all of our present em 
ployees as civilian produc 
tion resumes, but we will 
undoubtedly 


employees to meet the de 


need more 
mand for our peacetime 
product. Even if the change 
should about 
suddenly Schick 
ible to convert rapidly. Much of the same equipment 
that is being used for its war products can be used for 
Schick shavers, so changeover problems will be re 
duced to a minimum. 

“To further decrease any possible reconversion time, 
ill equipment needed for the manufacture of Schick 
shavers, whether in the plant or in the warehouse, is 


come more 





will be 
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being caretully checked and reconditioned or replaced 
where necessary. This same process is carried out 
with the suppliers of parts and materials. Schick is 
making sure that everything will be ready when the 
call for peacetime production comes. It 1s, in fact, 
letting out orders, subject to regulations which will per 
mit resumption of shaver manufacture, so that its sup 
pliers can make as definite postwar plans as Schick itself 
is doing. 

“As a result, not even so much as a week shutdown 
This idea of checking back with 
suppliers is something that many postwar planners are 
All of Schick’s postwar plans are being 
made by a committee consisting of various department 


will be necessary. 


forgetting. 
heads, with one man designated as responsible for the 


Sales plans 
as well as manufacturing plans are included in this.” 


coordination of all ideas and suggestions. 


WILLIAM Y. ELLIOTT, Director, Office of Civilian 
Requirements 

“The civilian is just beginning to feel the pinch of 
wartime shortages and, despite Government efforts to 
fll in the worst gaps in civilian supply, no large-scale 
relief can be expected until the war ends. Large 
supplies of consumer goods built up in the period of 
intensive manufacture before war work hit its stride 
have now been drained from factory, wholesale and 
retail stocks. 

“A new shortage has developed in steel—the result 
of invasion demands for landing craft, heavy artillery 
and will affect all 
sumers’ goods made of that metal. The munitions cut 


shells more tanks—which con 


backs that were expected to cut military demands have 
not arrived. 
move stoves from rationing. 


ne result is a delay in our plans to re 


“Some shortages we never thought of showed up. No 
\merican was willing to think, for imstance, that man 
power could limit our production, but it is the major 
problem now. There will not be enough lumber and 
lumber products to go around, and the lumber con 
tainer shortage is holding up production of other items 
tor lack of packaging. 

“Three-fourths of the 2 million electric irons planned 
for this year have been scheduled for production. This 
is considered only enough to meet greatest needs, but 
not enough for all demand including replacements of 
worn-out irons. Alarm clocks have been programmed 
but production is not up to schedule. The new order 
relaxing aluminum will permit increases in aluminum 
pots and pans, but proposed increases in enameled ware 
are going to be delayed because of the steel situation 
Production of retrigerators is likely to be held up by 


the steel shortage.’ 


ALBERT W. RAMOND, Industrial engineer. Albert 
W. Ramond & Associates 

“It must be remembered that our production results 
during the war were due mainly to full mobilization of 
productive resources rather than to a high level of 


productivity. We had to get things at any cost-——and 
frequently we 


war period we shall have to get down to rock-bottom 


tt them at very high cost. In the post 


y 
ve 


Continued on p. 222 
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! “SCOVILL SPECIALIZES IN COLD-FORGED 


eee ae ee 


OLD-FORGING skill mastered that job illustrated 
ds was cold-forged by Scovill special- 
iss. Many buyers of special designed fastenings 
believed their job could not be cold-forged 
util they were shown just what cold-forging 
ingenuity could accomplish. 

| That is where Scovill comes in. It is our job 

at Scovill, not only to serve you effectively by 
helping select the exact cold-forged fastenings 
that will best fill your specific requirements, 
but also to advise you just what fastenings can 
ad should be cold-forged. 

To serve you effectively —we must understand 


your particular problems thoroughly—help you 


TAD NOM CORTE UM garg AR ata om 





al oN ai 


““Cold-forging” — proof # 22 
.--» more each month 


“standard” and “special” 


fastenings— advise you candidly whether cold- 


to choose between 


forging can and should be employed to obtain 
the best results—design, or help you design, 
the fastening device most advantageous to your 
assembled product—deliver your job for mini- 


mum money — materials — motions. 


Save time, trouble, money—as many Scovill 


customers have done —by calling in one of 

our Fastenings Experts from our nearest office 

to plan your fastenings when the product 
is still in the design stage. 





SCOVILL _MANUFACTURING COMPANY 
WATERVILLE ...".~. DIVISION 


PRODUCTS 


TEL. WaterBURY 3-315!1 


Lae 
WATERVILLE 48, CONN. = &") | 





NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building 
PITTSBURGH, 2882 W. Liberty Ave. - 


+ CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 


SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
OBE EARTH AES R IRE SR EECA TONER 
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Vew Materials, Equipment 
Electrical and Mechanical Parts, Finishes 


SHADED POLE MICROMOTORS 


For power requirements of Yo; %o hp., Type 


up to 


“T” has qualities of long life, quiet operation and sturdy 
construction. 


Base mounted models incorporate pres- 
sure-locked — rub- 
ber mountings 
which require only 
two large resilient 
rubber pads, two 
spring steel lock 
rings and a base 
that is welded into 
a single rigid unit. 
Providing unusu- 
ally quiet opera- 
tion due to the 
generous amount 
of free-acting re- 
siliency, assembly 
or disassembly is but a matter of seconds. All rotor 
slots used in this type are copper filled flush with cir- 
cumference, with preformed copper inductors fuse weld- 
ed permanently into position for maximum electrical 
conductivity in the circuit. 





3y change of inductor area, 
modifications for different performance characteristics 
can be readily met. Proper operation is assured under 
extreme temperature conditions by the use of enclosed 
cooling fins and fans which permit much smaller size 
than erdinary shaded pole motors of comparable power. 
Of three piece die cast design, frames are accurately ma- 
chined for maximum uniformity. Stator windings are 
impregnated with special varnish, unaffected by oil or 
humidity, and special voltages, frequencies, leads, fin- 
ishes and shaft extensions are available. Large capacity 
oil reservoirs protect bearing life in these motors. A. G. 
Redmond Co., Owosso, Mich. 


HEAT RESISTANT PLASTIC 


Capable of holding its shape and strength in boiling 
water and yet can be molded by the fastest and most 
economical methods. This material is particularly useful 
in radar, radio and other military electronic equip- 
ment where substances of light weight, suitable electrical 
and great heat-resistant properties are in demand. Also 
used for surgical and aircraft instruments and_ for 
dishes and utensils for future postwar. The plastic is 
described as readily moldable in standard machines; 
offering combined high resistance to heat, and strong, 
corrosive chemicals; good electrical insulating prop- 
erties and high rigidity and strength. The acid and 
alkali resistance of the product at elevated temperatures 
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is believed to be above conventional types. In a series 
of tests, it was discovered that this new plastic with- 
stood conditions that corroded enameled steel and at- 
tacked the surface of aluminum. Heat distortion point 
is above the boiling point of water, and the material has 
been subjected to boiling sulfuric acid solution without 


effect. Monsanto Chemical Co., St. Louis 4, Mo. 


ELECTRIC ACTUATORS 


For uses requiring electric motor driven gear reduction 
units to retract and lower landing gear, open and close 
bomb bay doors, control wing flaps and other functions, 
Available in concentric and right-angle design to pro- 
vide maximum compactness and clearance, depending 
on the characteristics of the installation under consid- 
eration, design include an automatic 
pensating torque limiting 


features com- 


form of a 


device in the 





multiple disk clutch which protects reduction gearing 
and motor in the event of undue loading. To prevent 
over-running and jamming, a special magnetic equalizing 
clutch is supplied which facilitates hand operation on 
models so equipped by eliminating resistance of gear 
train and motor. Explosion-proof motors, obtainable 
in certain models, are completely enclosed against 
Motors are 
Eclipse- Pioneer 
Div., Bendix Aviation Corp., Teterboro, N. J. 


explosive vapors as well as mud and dirt. 
available for 24 volt dc. operation. 


PREFORMED PLASTIC 


Has strength and formability unusual to a single plastic 
material. Mixture contains 99 per cent water and 1 
per cent fibres and resin and is a soup-like mixture of 
wood pulp, water and a phenolic resin which resembles 
Only cellulose fibres are left after 
The liquid is whipped in a circular trough 
on one side of which is a keg-sized paddlewheel fitted 


thick maple syrup. 
cooking. 
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INVASION B 


TELEPH 


ccording to War Department 
records, rehabilitation of 49,176 
wire miles of communications was 
accomplished by the Signal Corps 
in Sicily alone. 

The magazine, “Steel”, comments 
on the fact that wire communication 
remains basic in this zone. It enjoys 
the advantage of a degree of secu- 
rity not enjoyed by other mediums. 
The editor of “Steel” points out that 
the demand for wire field communi- 
cations will continue to be heavy until 
the warsin both major zones are won. 


Imagine the demand for field 
telephone equipment with the whole 
continent of Europe under invasion, 
and Pacific operations constantly 
expanding! 

The men and women of Connecti- 
cut Telephone & Electric Division, 
commended personally by War Man- 
power Commissioner McNutt for 
their splendid record in turning out 
field telephones and other basic 
communications equipment, realize 
their ever-increasing responsibil- 
ities. They are determined to fulfill 
this obligation to our armed forces 
and those of our allies. 


CONNECTICUT 
TELEPHONE & ELECTRIC 
*x DIVISION x 


GREAT AMERICAN INDUSTRIES, INC. 
MERIDEN 


G.A.1. divisions are producing for the 
war effort: Military Trucks, Fire Appa- 
ratus, Communications and Electronic 
Equipment, Aircraft Ignition Com- 
ponents, Cellular Rubber Products. 
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\ “smudoes ARE OUT! 


No need to worry 
about smudges 
messing up your 





i drawings when you 
: erase — not with 
: Arkwright Tzacing 
[ Cloths! They’re 
} specially processed 
‘ to erase neatly! 


NEVER A DOUBT! 
With Arkwright 
Tracing Cloths you 
always get good, 
clear, easy-to-read 
blueprints. That’s 
because Arkwright 
Cloths have the 
high transparency 
that assures sharp 
transfer. 


HO NEED TO SCOUT 


around for sheets 
of Arkwright Trac- 
ing Cloths to try 
out! For free sam- 
ples, simply write 
Arkwright Finish- 
ing Company, 
Providence, R. I. 





Sold by leading 

drawing material 

dealers everywhere 
A 
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ERA: 


with 60 sharp steel blades that scrape across a steel plate 
in the bottom of the trough. These blades crush and 
cut the wood fibres and agitate the mixture so that 
the resin is beaten into hair-like fibres, each less than 
a twentieth of an inch long. Next step is the pre- 
forming. Fine copper gauze is fashioned into the 
form of the finished product with 3600 tiny holes in each 
sq. in. of its surface. This copper-gauze form is fitted 
to the end of a suction pipe, then dipped into the plastic 
mixture. A vacuum pump sucks the mixture to the 
gauze form when a valve is turned, and the water 
passes through the tiny holes in the screen and 
pumped away, leaving the damp, resin-soaked fibres 
clinging to the screen in a uniform layer. The pre 
formed piece is then peeled off the gauze form and 
dried in a warm oven. Treatment from there on js 
just the same as other plastics. The thickness of the 
preformed piece can be varied by changing the time 
or the amount of suction during preforming, and the 
amount of pressure can be changed to make different 
varieties of plastic. Specifiable for postwar products 
such as radio and refrigerator cabinets, automobile 
doors, dashboards, luggage. cameras, furniture and 
others. Westinghouse Electric & Mfg. Co., 306 Fourth 
\ve., Pittsburgh 30, Pa 


INDUSTRIAL X-RAY TUBE 


Designated as Type EG-50, the unit ts for self-recti 
fied operation in self-contained or cable-connected units 
for microradiography, industrial 
radiography and fluoroscopy ot 
light materials at maximum volt 
age of 50 pkv. Inherent filtra 
tion is 1.0 mm. beryllium, and 
focal spot size, 1.5 mm. Ray 

proofing is inherently provided 
by minimum of '% in. thickness 
of copper structure surround 
ing the target. Glass portion 
of the tube is immersed in high 
gerade insulating oil, the dielectric 
value of which does not fall 
below 35,000 volt peak per 0.1 
in. Maximum cooling wate 
temperature is that of 90 deg. | 

maximum voltage, 50 pkv., use 
ful or inverse; and maximun 





energy, 20 ma. at 50 pkv., con 
tinuously. Structure of the envelope consists of a cop 
per section containing target and beryllium X-ray 
window and glass section to support and insulate the 


cathode. The integral part of the envelope, vacuum 
cast copper with tungsten target, 20 degree target 
angle, contains ducts for cooling water \lachlett 
laboratories Inc... Springdale, Conn 


POWER SUPPLY UNITS 


Used in the operation of magnetic equipment, de, wiotors 
relays, circuit breakers, carbon arc lamps. batter) 
chargers, etc., the new units are designed tor wall 

bench mounting with no special connections needed 
Equipped with a 6 ft. input lead with male connectot 
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Will Wire -Failures 


~ Make Your Peace-Product 


eshte 


.-- Not If You Wire- Plan 


In the Design Stages 


Investigate ROCKBESTOS 
PERMANENTLY INSULATED 
WIRES, CABLES ann CORDS 
For Long-Lived Performance 





Time was when a product was designed, built, and 
finally wired with just about anything that could 
be hooked up and poked or jammed into place. 


Today, however, manufacturers wire-plan their 
products in the design stages . . . instead of by 
trial and error. Experience has proved that 
advance consideration of such factors as dielectric 
strength, operating temperatures, diameters, volt- 
age ratings, bend radii of wire ways, resistance to de- 
structive elements, etc. . . . eliminates the possibilities 
of wire-failure before the products reach the users. 


If you are working on, or planning your post-war 
equipment, investigate Rockbestos permanently-insu- 
lated wires, cables and cords. There are 122 standard 
constructions . each with built-in permanent char- 
acteristics to resist heat, flame, cold, moisture, oil, 
grease or corrosive fumes. And if a standard won’t do, 
then Rockbestos Research will design a “special” to 
meet your particular operating requirements. All you 
need do is outline your problems and our engineers will 
make their recommendations. 


For wire-engineering or iWformation on 
Rockbestos permanently insulated wires, write our near- 
est branch office or: 


assistance 


Reckbestos Products Corporation « 852 Nicoll St., New Haven 4, Conn. 


INVEST IN BONDS 


YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST 
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RE 
ROCKBESTOS FIREWALL RADIO HOOKUP WI 


29 to 5 AWG in 1000 volt rating, and 
‘ond 16 AWG in 3000 volt. 
it, small diameter, pe 
ire, designed in 1937 an 
in airborne and ground —. 
i ;, instru- 
munication systems, electronic amg ened 
ments and apparatus. tas oper 
4 n° C. to B : A 
.< range from 125 &. tO - 
~ with tinned copper shielding _— 
aa in twisted pair ort ripled construction. 
a s 


Sizes No. 
No. 12, 14 
The first light weigl 
resistant hookup Ww 
widely used since 





ROCKBESTOS THERMOSTAT CONTROL WIRE 


> on) « ) to six 
Sizes No. 14, 16 and 18 AWG eee = 
ad uctors with 0125", 025° or ( for I so nea 
ice) 031" of felted asbestos insulation é wey 
ice) iiti-conductor control —, _ aan 
icati signa ma 
ee ; bie time heatproof and fire 
: 1} abrasion-resisting 


ble-proof circuits. 


inst 
—.. give you trou 


steel armor will 


ee 


Science 
ROCKBESTOS TYPE CA LEAD WIRE 


i 1 moisture 
‘lectric strength and me 

in here heat and humidity _ 
es a ce 

d. No. 20 to 8 AWG solid or rete 

eS ae or nickel conductors Nees . 
with. synthetic tape and various thicknesses 

with s} 


inis i sk, white or colors 
felted asbestos finished — a Ma ene 


3s on 0 1 whe re ng » mois ture resist- 
nly, W > } 1 » t 
ins ul ati 


ance is not required. 


Has high 


resistance for use W 


ROCKBESTOS MULTI-CONDUCTOR 
FIREWALL RADIO HOOKUP 


is je up of 
This type of cable is mad : 
saa * dvvidual Firewall — ae 
Wires (as illustrated at top 0 . — 
ae od size and number of conc - “ 
a as braided or shielded accor ing * 
a, yecification. For example, this = 
ae No. 22 AWG cable wae okoted 
thi Sled with tinned copper braid, t - J a 
= » beek glazed cotton braid with a 
with a black, 
proof finish. 
These are but a few oJ . a 
cables and cords, designed . 


conditions by Rockbestos. 


122 different wires, 
ere operating 


ROCKBESTOS 
RESEARCH 


Solves Difficult Wiring Problems 


| 5 
a mee 9| 
Ve 


x ra) i) 
o way 


¢ MAKE EVERY PAYDAY A LAY-AWAY DAY 


LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORF 
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NO ‘SHORTS ™ 


IN DIALCO PILOT LIGHTS 


W/o WE LITT aed 
MAKES SOCKETS 
PERMANENTLY ANCHOR- 
TIGHT and FOOL-PROOF! 


ORIGINATED BY DIALCO, 
ONLY DIALCO UNITS 
HAVE THIS VITAL 
IMPROVEMENT! 


Su! 

TABS 
N.. this rugged construction: Shell, 
bracket, and lugs are permanently 
ANCHOR-TIGHT and foolproof, prevent- 
ing shorts. Dialeo manufactures an ex- 
tensive line of Pilot Lights and Socket 
Assemblies having this feature. Write 
for samples and Catalogue. 


PLUS LAMPS: To speed production, 
we can supply any Pilot Light as- 


sembled with G.E. or Westing- 
house Lamps. 


DIAL LIGHT 


CO. of AMERICA, Inc. 


900 BROADWAY 
New York 3, N. Y. 
Algonquin 4-5180-1-2-3 














and a standard convenience receptacle for the output 
the 10 amp. apparatus is furnished with an 1] point 
for maintaining 115 volt 


selector switch from no 





load to full load. These 1, 5 and 10 amp. units, powered 
by convection-cooled selenium rectifiers, are conserya- 
tively rated to assure trouble-free performance over 
a long period. Having no moving parts, the metal- 
plate device is not affected by normal vibrations and 
operates at high efficiency over a wide range for an 
unlimited long life with no maintenance expense. The 
units can stand as much as ten times their rated loads 
for short periods of time without damage. Federal Tele- 
phone & Radio Corp., 28 Halsey St., Newark, N. J, 


BALLASTS FOR INSTANT-STARTING 


Kor the operation of new 40-watt fluorescent lamps, the 
ballast applies 450 volt to the lamp at starting, striking 
an arc between the lamp cathodes, and eliminating the 
need for separate 
starter equipment. 
For use on 118 
volt circuits, the 
unit delivers rated 
watts to the lamp 
at nominal circuit 
Even 
when the voltage 
varies within the 
recommended 
operating range, uniform light output is closely main- 
tained. 


voltage. 





Power losses are greater than in the conven- 
tional preheat ballast circuit. Housed in a universal 
case that allows the leads to be brought out either at 
the end or the bottom, great flexibility of installation 
is permitted and complete utilization of present fixture 
designs. High power factor is provided and good 
correction of cyclic light flicker 
Schenectady, N. Y. 


General Electric Co., 


CIRCUIT SWITCHING RELAYS 


Specifiable for use in radio equipment, aircraft installa- 
tions, etc. The KR Series is designed for needs where 
size and weight are important factors. 


structed, the dc. types can be adjusted to withstand 


Sturdily con- 


the vibration encountered in most aircraft uses. where 


current js not too limited. Contacts are fine silver, 
rated at 5 amp. 110 volt, 60 cycle non inductive. Weight 


of the unit is 134 to 2 


holes %, in. center to center. 


z., designed to mount in two 
The KL Series has 


approximately twice as much coil space and a larger 


number of poles than the former type. These relays 
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What do you suppose 
it is...anyway...? 
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Meet an Early Ancestor 
of the Air Conditioning Family! nt 


No, this picture wasn’t made in the Smithsonian Institute. It tioning units which will again 
be powered by Emerson- 





is reproduced from Emerson-Electric advertising of 1906 and otndien anion 
illustrates an early window-type air conditioning unit.... 
Driven by an Emerson-Electric motor, it was claimed that 
“this outfit removes all particles of dust and dirt by causing 
the air to pass through water, making the air breathed pure 


and wholesome.” 


Further, it was stated that Emerson-Electric “will cooperate 
with any manufacturer building machines suitable for opera- 
tion by small alternating or direct current motors’... This 
statement is much more significant today because— 





Backed by 54 years’ experience in the design and precision EMERSON-ELECTRIC POWER- 
manufacture of electric motors, Emerson-Electric is prepared OPERATED GUN TURRETS and 
ELECTRIC MOTORS FOR AIR- 
CRAFT contribute to Allied 
military might on all battle 


to render invaluable engineering service to manufacturers of 
appliances and equipment requiring motors up to 5 H. P. 


‘sie fronts of the world. 


THE EMERSON ELECTRIC MFG. CO. - - + ST. LOUIS 3, MO. 


Branches: New York « Chicago « Detroit *« Los Angeles * Davenport 


EMERSON zis ELECTRIC 


MOTORS: FANS APPLIANCES 
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QUICK , WATSON ! 
MERE'S THE MAN 
(WE WANT... 


_YOu / 


Locanne springs that are JUST 
RIGHT is tough but with us the 
gumshoe is on the other foot. We're 
looking for YOU if you are the one 
executive in ten who really understands 
the difference between springs that are 
ALMOST right and the PERFECT coil 
and torsion springs which only super- 
lative equipment and expert “know 
how” make possible Your customers 
will go easier on you, too, if you give 
yourself up. Write or wire 


eee 
Spring Makers 


66 Farmington Ave 


Plainville, Conn 


THE AIR 
THERMOSWITCH 


With a junction box providing for BX or Conduit 

connections all mounted within a protective cover, this 

Thermoswitch with a graduated dial and easy closing 

cover represents the last word in thermal control for 

air-conditioning or industrial process. Rating 10 amps. 

115V. +1/10° F. sensitivity, range 100° to 600° F. 
Write for new Catalog 





MASSACHUSETTS 


ASHLAND, 
oe REA ARETE SLL CESAR MIN NSBR 


1@ PLEASANT ST., 
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INCORPORATED: 
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operate on values as low as 0.2 watt which combines 
the advantages of sensitivity and the wiping action of a 
spring mounted contact. 


\Iso, the large coil provide. 





more power on the multiple poles where aircraft vibra 
tion must be withstood. Coils are supplied for voltages 
up to 220 volt, 60 cycle or 110 volt dc., and contact 
arrangements are up to and including four pole DT 
Weight of this unit is 314 to 4.0z. Potter & Brumfield 
Mfg. Co., Inc., Princeton, Ind 


CAPACITOR — OIL TYPE 


Meets requirements of Army and Navy including sal 
Terminal assemblies are de- 
signed for operation above 
rated voltages, and each 
unit is tested at three 
times rated voltage being 
safe for continuous opera- 
tion at 10 per cent over- 


water submarine tests 


load. Capable of with- 
standing high ambient 


temperatures, the equip- 
ment has minimum capac 
ity loss in sub-zero oper- 
ation. Containers are of 
lead-coated steel with grey 
lacquer finish. Standard 
capacity tolerance is plus 
10 per cent 
winding and 


——————————_ —$<— 


or minus 





From the 
complete assembling operation and through the entire \ 
remain untouched by 


impregnation cycle, the sections 


human hands. This system prevents body acid con 
Also, after the capac- 


itor sections start through the impregnation cycle, they 


tamination or physical damage 


are never exposed to air, thus assuring absolute freedon 
from moisture or injurious foreign matter and pro 
viding a tangible increase in their life. Capacitron C 
318 West Schiller St., Chicago 10, Il. 


LAMINATED PLASTICS SHEETING 


Designed to give added protection to airmen flying 1 
pressurized high-altitude Reducing the 
bilities of disintegration of clear plastic canopies wher 
while flying at high speeds 


planes. possi: 


pierced by bullets or flak 
under sheeting consists of a 
single layer of polyvinyl butyral resin between two layers 
\N tests show that under 


pressurized conditions, the 
of methvl methacrylate resn 
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No need to “do without” — 


Bronze Welding is Industry’s 


No. 1 Tool for Salvaging Worn Parts 


For building-up worn surfaces or making repairs to cast iron, malleable 
iron, steel or copper alloy parts, there’s nothing so economical and depend- 
able as Bronze Welding. That large bearing, for instance: It was worn out 
giving years of service on a nail making machine. Replacement from 
stock was impossible, yet the manufacturer just couldn’t “do without.” 
Built up with strong, tough, dense-grained Anaconda Manganese Bronze 
Welding Rod and machined, the bearing was quickly returned to service. 


Or that 5,000 hp. turbine runner: Stones and gravel brought in with ice in 
the Spring badly damaged some of the buckets while others were broken 
off completely. Again Bronze Welding was used to build up the worn sur- 
faces and weld in new patches. The cost, compared with that of a new 
runner, was negligible. 


Maintenance men everywhere are taking advantage of the salvage and 
repair opportunities made possible with the oxy-acetylene torch and such 
rods as “997” Low Fuming, Tobin Bronze* and other Anaconda Welding 
Rods. Applications of these rods are described in Anaconda Publication 


B-13. Write for a copy. *Reg. U. S. Pat. Off. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 






Here’s a 


Suggestion List 


Parts and place where 
Bronze Surfacing will 
“make it do” 


Sheaves 
Pulleys 
Clutches 
Thrust Plates 
Bushings 
Bearings 
Hubs 
Flanges 
Pistons 
Impellers 
Pump Parts 
Pipe Threads 
Stripped Holes 
Gear Teeth 
Reciprocating Parts 
“Sate-ending” Ham- 
mer Struck Tools 
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PHILLIPS %z<? SCREWS 


with special emphasis on accuracy and uniformity 
of machining, and smoothness of finish. 


MILFORD is equipped for quantity production of 


Sheet Metal Screws 
Driver Screws 
Machine Screws 


of steel and brass in various diameters and lengths; 
with flat, round, oval, fillister, binding or truss heads. 


Facilities are available in our own plant for special 
or plated finishes. 


The above in addition, of course, to our regular 
line of rivets and other fastening devices. 





ILFORD RIVET & MACHINE CO. 


Road, Milford, Connecticut 


Post 


CTT MLM MLE LMC DMR CP WC 
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certain conditions, the laminate has a self-sealing ‘ten- 
dency in that holes by bullet penetration close up almost 
completely due to the rubber-like nature of the inter. 
layer sheeting. At ordinary temperatures, even under 
pressure, the hole left by the bullet is small and shatter- 
ing is not excessive. The hole may be promptly sealeq 
with a patch in most cases permitting maintenance of 
essential air pressure within the cabin. Weight per sq. 
it. is less than that of equivalent thicknesses of soliq 
acrylics now being used, and the material is readily 
adaptable to a variety of mounting techniques per- 
mitting, design of enclosures so that obstructing metal 
parts and ribs can be eliminated from the lines of 
vision. Because of the added safeguard against the 
shattering in collisions with birds and against rupture 
from impact of ice flying back after forming on the pro- 
peller, the sheeting is expected to benefit aircraft 
operating at lower altitudes. E. I. du Pont de Nemours 
& Co., Wilmington 98, Del. 


FASTENER STUD 


With an adjustable range of nearly '% in., this new 
type accommodates total sheet thicknesses from 0,021 
to 0.500 in., yet locks and unlocks with only a quarter 
turn. Regulation is controlled by a central screw 
which moves a sliding crosspin sleeve through a range 





of 0.471 in. 
tension and locking torque, the adjustment needs no 
Outside measurements 
conform to standard dimensions which make the fast- 


Made from the outside to any desired 
further attention once it is set. 
ener replaceable with all snap or spring types now in 


Fitting all existing pin type receptacles, the stud 
replaces as many as 48 lengths of snap or spring types 


use. 


used today and is universally adaptable for new installa- 


tions and for repair and maintenance work. Because 
of the wide adjustment, even badly damaged or bent 
surfaces can be securely fastened immediately. Nigg 


Engineering Co., 545 North Second St., Covina, Calif. 


HARNESS SUPPORT STRAP 


Designed to permit quick one-hand installation and 
removal of wires, this electric wire support consists of a 

sponge-rubber fabric 
2800 psi. tensile strength. A 


light-weight, synthetic, coated 
strap 5g in. wide with a 
simple buckle mounts on a 360 degree swivel-latch 
which permits attachment at any angle. There are two 
important time saving factors in connection with the use 
of the new strap, the first in sub-assembly or jig assem- 
bly of electrical harness and second, in the ability to 
rapidly remove harness in case of emergency. No tools 
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RADIANT ANNEALING 


means cleaner, accurate, faster punching of laminations 


The punching qualities of the core 
steel you use show up in many plant 
departments—in production, final in- 
spection, salvage, maintenance and 
cost accounting. So, the radiant an- 
nealing operation of Republic Coiled 
Silicon Strip, above, is important to 
you in many ways. 

Radiant annealing assures that every 
square inch is uniformly annealed— 
free of hard spots—which affords 
clean, accurate and fast punching— 
increased production, simplified core 
assembly, reduced spoilage, less wear 
on expensive dies. 


Annealing in a sealed furnace with a 
controlled atmosphere gives Repub- 
lic Silicon Steel Strip a tight smooth 
oxide surface—practically eliminates 


flaking—reduces die cleaning—im- 
proves the space factor and magnetic 
properties of the core. The perfectly 
smooth surface produced by cold 
reduction, plus the freedom from coil 
set, makes laminations lay flat and 
stack tightly for improved space 
factor and higher total efficiency. 


You can naturally expect better re- 
sults from Republic Silicon Steel, 
because it is made by a Republic 
division that has concentrated on 


Oa 


electrical steel production for more 
than 20 years. 


Prepare now for a better product for 
the postwar period. Check into the 
advantages of using Republic Silicon 
Steel—in coiled strip and sheet form 
—for lamellar cores. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manufacturing Division e Culvert Division 
Niles Steel Products Division e Steel and Tubes Division 
Union Drawn Steel Division e Truscon Steel Company 
Export Department: Chrysler Bldg., New York 17, N. Y. 


SILICON STEELS 


Other Republic Products include Carbon, Allo 
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AEROVOX 
ELECTROLYTICS 


® Pioneering the dry electro- 
lytic capacitor, Aerovox has 
always offered the outstand- 
ing choice of types. 


In the latest Aerovox catalog 
intended for engineers, de- 
signers and builders of equip- 
ment, are to be found many 
new and previous types of 
electrolytics to meet all volt- 
age, capacitance, container. 
terminal and mounting re- 
quirements of radio, electronic. 
motor-starting and other as- 
semblies. 


MADE I By 


You can now fit the right 
Aerovox electrolytic to your 
precise requirements, rather 
than having to juggle or alter 
your designs and circuits be- 
cause of a limited selection of 
types. Be sure to check with 
Aerovox! 


@® Write for Literature . 


Descriptive literature on request. Submit your 
capacitance problem for our engineering col 
laboration, recommendations, quotations. 


INDIVIDUALLY 
TESTED 


n Canada: AEROVOX CANADA LTD.. Hamiton. Ont 





of any kind are necessary for removal. One size of the 
strap replaces all sizes of harness clips as the strap 
support will carry from 1 to 15 wires cushioned by the 
sponge rubber so that no metal part can cause abrasion 


va 





of the wires. When a single wire is carried, strap end 
may be clipped off. Mounting brackets of several types 
are available which clamp securely to airframe structure 
without necessity of drilling holes. Strap can be fur- 
nished with screw or rivet hole and may be tightened 
securely on various-sized bundles of wires or may be 
locked loosely according to choice. Tests show that 
the strap retains flexibility at 70 deg. F. Adel Precision 
Products Corp., 10777 Van Owen St., Burbank, Calif. 


CURRENT COLLECTOR DEVICES 


Made of silver and silver alloys, many intricate mech- 
anisms became necessary for the successful prosecv- 
tion of the war. 
Ordinary motor 
commutators, as 
well as the nu- 
merous modifica- 
tions of commu- 
tators composed of 
multiple segments, 
have found silver 
to be the most 
economical metal 
and to give the 
best performance 
After conducting 
extensive re 
search, a means 
has been devel- 
oped of producing 
small and intricate commutator segments of various 





shapes for numerous uses. Made within very close 
tolerances, the maximum hardness and wearing qual- 
ities of both silver and silver alloys are maintained. 
Specifiable in equipment such as searchlights, airplane 
turrets, precision instruments and control equipment 
where maximum conductivity and minimum contact 
resistance are required. Gibson Electric Co., Franks- 
town Ave., Pittsburgh 21, Pa 


MOISTURE-RESISTANT COATINGS 


Failure and eventual breakdown of equipment in tropical 
areas have encouraged the development of four mots- 
ture and fungus resistant coatings which eliminate pre- 
vious deterioration, leakage, flashovers, electrolytic 
action and other harmful conditions. Two of these 


ELECTRICAL MANUFACTURING 





ST | 





MINIATURE TUBE SOCKETS 


TT NG Maa Reda ee ra 


This new socket is the result of intensive engineering to produce a unit which 
combines top electrical performance with assured long service life under thi 


most rigorous conditions. 


MICRO-PROCESSED BERYLLIUM COPPER CONTACTS 


The close tolerances and high tensile strength of the contacts are made 
possible by Micro-processing, involving heat-treat forming and control 
testing by the Carson Electronic Micrometer. As a result, these bervilium 
copper contacts offer self-angument and long life with high electrical con 
ductivity. In addition, they are heavily silver plated, giving contact resis 


tance between the socket and the tube pin of less than .OL ohms 













TWO TYPES AVAILABLE... 


The low loss type with Navy General purpose type with mica 
grade G Steatite Casting having filled plastic casting having a 
loss factor of .016 or less when loss factor of .05 or less when 
tested in accordance with ASTM “ tested in accordance with ASTM 
D 150-42T. Its capacity is 15 D 150-42T. Its capacity is 5 
mmf or less at 10 me. mmf or less at 10 me. 


The new Eby sockets meet required specifications and will withstand 
the following tests: humidity cycle; immersion; shock; vibration; and 
thermal shock. 





. The Beryllium Copper Contacts have been 

os especially designed and Micro-processed to 

- assure constant, even pressure on all parts 
of the socket pin without fatigue in the 
contacts after continuous use. 

INCORPORATED 

al 18 W. CHELTEN AVE. We would be glad to send samples and quote prices on this outstanding develop- 

IS- rma’ . ° . ° 

e- PHILADELPHIA 44 PA. ment in the tube socket field. This socket will give superlative performance in 

tic service. Write today. 

se 
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coatings are of the varnish type, and two of the lacquer 
TIME IS type. Plastic resin varnish (No. 74-F) contains 19 
. per cent pentachlorophenol, and has a 43 per cent nop- 
PRECIOUS volatile drying time, 12 min. to set, 1 hr. dry hard as 
based on the testing method given in the Signal Corps | 
Specification 71-2202-A. No. 74-FM contains 1 peg 
Sailnet cise cent pheny! mercuric salicylate and has a 35 per cent _ 
Available 450 RPM non-volatile drying time, 5 min. to set., 45 min. dry hard. 














pee aggeall ig These two types are recommended for the protection 
eee voles. of rigid parts and assemblies because of their extremely 
inn beeen high moisture resistance, dielectric strength and good 
requirements. adhesion. The third type, No. 58-F coating, containg 

10 per cent pentachlorophenol and has a 20 per cent non- # 

volatile drying time, 5 min. to set, 10 min, dry hard, 

while No. 58-M coating consists of 1 per cent phenyl 

Plan mercuric salicylate and has a 20 per cent non-volatile 7 





drying time, 5 min. to set, 10 min. dry hard. The latter 


TODAY FOR TOM ORROW two are for use where the production schedule necessj- 


tates faster drying than can be obtained with the more 


z ee doe moisture resistant varnishes and where better protec- 
Compact, rugged and with extreme flexibility, Haydon ; sca ; * Po 
timing motors lead the field. Manufactured to your tion must be sacrificed for speed of production. The 
specific voltage, frequency, speed and torque require- varnish types have the advantage in that they possess 
snouts, they are available with brake for instant stop— a higher solid or non-volatile content thus making it 


reversible, and with shift device for automatic reset. . : : 
possible to apply only about 4 as much varnish as 
gineers are ready and willing 


| | ( would be required with lacquer to provide the same film 
to help you solve them — Just d On 


thickness. Wipe-On Corp., 105 Hudson St., New 
York, N. Y. 

drop a line to our Timing WESTER 

Engineering Service Dept. * INCORPORATED «+ 






Timing is vital today — indispensable tomorrow! 









Whatever Your Timing Prob- 
lems May Be...our timing en- 





THIN TOGGLE SWITCH 








Construction is dust and vibration proof and body is 





ed only 1 in. long, % in. wide and % in. thick. Able to 
fit into the shallowest of 
openings, this switch is 
made in three types. Spe- 
cifiable for the individual 
control of the lights in 
Pullman cars, passenger 
cars and busses; interior 
lights in autos; airplane 
and trailer lights ; camera 
projectors; wall, floor 
and table lamps, the de- 
vice is also expected to 
find wide acceptance 
among small tool and 













Cord Assemblies 
NEED not be 


WV Plug- Ugly " 
They ARE not with 


ELECTRIX 
soft-rubber PLUGS 































office machine _ people. 
\ll types are furnished with wire leads or solder lugs. 
The switch, as illustrated, is actual size. MeGill Mfg. 
Co., Electrical Div., Valparaiso, Ind. 


LAMINATED PHENOLIC PLASTIC 


Made by impregnating layers of cloth or paper with 
synthetic resins, subjecting this material to tremendous 
heat and pressure, sometimes as much as 5 tons per sq. 
in., then shaping the soft mass into a solid material that 
has the strength, pound for pound, of structural steel. 
Because of the toughness of this product and also the 


 ——————$ TEE LT 


lightness and easy machinability, it is specifiable tor 
many uses, not, as previously, principally as an insu- 
lating material. Now a bearing weighing no more than 






Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essentials. 


146 MIDDLE STREET * PAWTUCKET, R. |. 530 Ib. can carry a million-pound load on a_ giant 


rotating mill. As many as 450,000 tons of steel have 
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ANNOUNCING BULLETIN NO. 143 


Every engineer in the electronic field will appreciate the 

concise method in which the Electrical and Mechanical properties 
together with the design and dimensions of ALS1Mac 

High Frequency Insulators have been arranged and tabulated for 


easy and quick reference in new Bulletin No. 143. 


The AtS1Mac insulators described are those most commonly used in high 


frequency applications. Deliveries can now be made within a reasonable period. 


AMERICAN LAVA CORPORATION 


Chattanooga 5, Tennessee 


ALCO has just been 
owarded for the fourth 
time the Army-Navy “E” 
Award for “continued 
excellence in quantity 
and quality of essential 
wor production.” 


Note: When requesting copie: 
please include name and position 
of others in your organization to 
whom we should send Bulletin 
No. 143 so that you may retain 
your own copy. 


The insulators described in 
Bulletin No. 143 represent only 
a small portion of our output. 
Specially made insulators to 
customer's specifications are 
our principal products. Our 
Engineering Staff will be glad 
to cooperate on your designs. 








RYERSON 
STEELS 


For the 


Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 


for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets * Strip ° Structurals 
Mechanical Tubing ° Stainless Steel * Alleys 


Teol Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod ° Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 





SOLDERING IRONS 


are widely used in industrial plents throughout 
the country. They are designed to withstend the 
strain of the continuous service required of factory 


SPOT SOLDERING MACHINE 


designed for treadie operation for 
edvancement of iron and solder leaving 


is tenis Gu ter Sending of SOLDERING iRON TEM- 
product. 


PERATURE CONTROLS 


prevent overheating of sol- 
dering irons between solder- 
ing operations. lrons do not 
deteriorate when being used. 
The idle period is the cause 
of deterioration. 


SOLDER POTS 


ruggedly constructed pots of 
varioussizesdesignedforcon- 
tinuous operationandsocon- 
structed that they are easily 
and quickly serviced, should 
elements have to bereplaced 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2644 WEST ELM STREET, DEEP RIVER, CONNECTICUT 
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been rolled betore the plastic bearings had to be re- 
placed. Used in bearings for propeller shafts, the 
plastic is supplanting bearings made of a heavy wood 
which often cracked under the pounding of heavy seas. 
Salt water corrodes metal bearings, but makes this 
inaterial smoother and almost frictionless. Army hel- 
mets made of cloth and resin weigh less than 12 9,7. 
and provide maximum protection and comfort during 
non-combat duty. They are capable of withstanding 
the force of an 8 lb. steel ball dropped from a height of 
nearly 2 ft. The plastic is also being used for bomb 
racks to increase the lethal power of long-range fighter 
planes. The racks enable the planes to carry an extra 
1000 Ib. of bombs. Pulleys give a smooth, frictionless 
ride to the steel cables that control the rudder, throttle 
elevators and fuselage gun assembly of the planes ve 
cause practically no wear on the cables and can stand 
up under the violent temperature changes that occur 
when planes take off from sun-baked airports and 
fly to sub-zero stratospheres. Westinghouse Electric 
& Mig. Co., 306 Fourth Ave., P. O. Box 1017. Pitts- 
burgh 30, Pa 


ELECTRON TUBE TYPES 


functions range from the production of high frequency 
power for radio broadcasting and industrial heating 
uses to the measurement of low light intensities of the 
order of. starlight. The 
forced - air-cooled Type 
9C22 is suited for use in 
the class B_ modulator 
stage and in the plate- 
modulated C final 
amplified stage of high 
power transmitters, as 
well as in large units for 
high frequency heating. 
Type 9C22 has ample 
power-delivering _ ability 
for the final stage of a 50 
kw. broadcast transmitter 
and may be used with 
maximum ratings at fre- 
quencies as high as 5 me. and with reduced ratings at 
frequencies up to 25 me. Design features include a 


class 





multi-strand, single phase tungsten filament and an 





heade1 


metal 


entrant which provides short internal 
connections between the filament and filament terminals 
giving a short, low inductance path to the grid. The 
thyratron, Type 2D21, despite its tiny size, provides 
stable operations and a high control ratio for a variety 
of functions as an This 
capable of carrying 9.1 amp. plate current continu- 


electronic switch. type is 
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Wherever two or more wires come on a 24-hour basis permits faster deliveries 
together there is an application for Burke to meet urgent war demands. Consult with 
Controlead Terminal Blocks. They are stand- Burke engineers for correct selection of these 
ardized in 10 types to meet all kinds of high quality blocks for your needs. 
applications. Additional moulding capacity 














BURKE ELECTRIC COMPANY «+ 1209 WEST 12TH STREET 


D.C. Equipment to 1500 H.P. 
and 1000 K.W. 
A.C. Equipment to 1500 H.P. 
and 1000 K. W. 
M-G Sets to 1000 K. W. -. 
Molded Bakelite Terminal 
Blocks , 
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Du-Lite Chemifinishes for blackening Steel, 
Brass, Copper, and Zinc parts have been 
thoroughly tested both in the laboratory and 
in actual production. They are now accepted 


as standard by industry. 


Du-Lite Chemifinish not only provides pro- 
tection from rust and corrosion, but also pro- 
duces an attractive black finish that is suitable 


as a final finish in most cases. 


Du-Lite Chemifinishes are applied by simple 
immersion in a chemical solution. No electric 
current is required. Chemifinish processes are 
easily adapted to your regular production 


conditions. 


Du-Lite Field Representatives are located in 
the leading industrial centers. They are trained 
men, well versed in the techniques of metal 
finishing, and can show you how to produce 


the desired finish in your plant. 


RET ee ae) a 8 


MIDDLETOWN, CONNECTICUT 
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ously, and ior periods up to 6 sec. out of 30, will safely 
carry 0.5 amp. Xenon filling is used rather than mer- 
cury vapor. Other features included in the gas-type 
are quick heating, wide temperature range, low inter- 
nal drop, low preconduction current, versatility of 
control and high sensitivity. RCA Victor Div., Radio 
Corp. of America, Camden, N. J. 


SPRING-LOCK FASTENER 


Contains qualities needed for use on the cowling of 
high-speed airplanes. The unit is composed of two 
parts, both of them installed permanently on the fixed 
part as well as the re- 
movable part of the 
cowling or other as- 
sembly, thus avoiding 
any possible chance of 
losing either _ part. 
In the illustration, the 
stud end of the fast- 
ener is shown in posi- 
tion with the body, 
Fig. 1. Fig. 2 shows 
the stud camslot 
making contact with 
the spring cross-bar 

and Fig. 3 
how the cam 
picks up the spring crossbar, pulls it down past the 
crest and snaps it into locked position with less than a 
quarter turn. Specification torque maximum is 18 in.- 
lb. with tests showing that it averages under 15 Ib. 
locking torque and under 12 Ib. in unlocking, In 
endurance, after being vibrated for 30 hr., the fastener 
must stand 40,000 cycle of lock and unlock operation 
at 110 cycle per min. without failure. Installation can 
be on sheets bent to a radius of curvature of 18 in. For 
postwar use, the unit is expected to furnish quick acces- 
sibility for servicing and adjustment, long life without 
failure, streamlined appearance on parts and preven- 
tion of rattling panels by predetermined spring pres- 
sure. The fastener can be furnished in any required 
metal. Elastic Stop Nut Corp. of America, 2332 Vaux- 
hall Rd., Union, N. J. 





section, 





shows 


DUST-TIGHT ENCLOSURE 


For the purpose of housing combinations of aircraft 
control devices, this enclosure accommodates various 
relays and _ con- 
tactors with rat- 
ings up to and in- 
cluding the 100 
amp. aircraft con- 
tactor. Made of 
aluminum with 
cast aluminum end 
frames, the unit 
is completely gas- 
keted thereby af- 

fording maximum 
protection against the entrance of dust, dirt and other 
foreign matter. The housing is light in weight, yet 
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INSULATION 
RESISTANCE TESTER 


The new Holtzer-Cabot insulation resist- 
ance tester is a precision-built unit specifi- 
cally designed for insulation resistance test- 
ing of all types of electrical equipment. A 
self-contained testing package, it is ready 
to use anywhere. 

Because it generates its own power through 


the hand crank generator, users are always 


oss assured of 500 Volts D.C. ... there are no 
Ss 


HOLTZER-CABOT 


Division First Industrial Corporation 


400 Stuart Street, Boston 17, Massachusetts 
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weak batteries to contend with. Simple and 
easy to use by practically any engineer or 
maintenance man. 

Protect your equipment from insulation 
failures and avoid possible production de- 
lays, shut-downs, and costly repairs. Use a 
Holtzer-Cabot insulation resistance tester 
for periodic tests on a// equipment. Write 
for bulletin, today. 
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SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
rts—the base stud (male) which can 
furnished tapped for 6/32’, 8/32” 
10/32” or 10/24” machine screws—an 
the spring snap terminal (female). 
The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 
Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Wrete today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE: MARK | 


BLOOMFIELD NEW JERSEY 


ee 
WNC Taps 


«yy 


LET’S 
Research 
Together 


You with your knowledge of and experience with 
permanent magnetism as applied particularly to your 
own problems and projected plans. 


We with our broad knowledge of and experience 
with the subject, gained by designing and making 
permanent magnets for many different companies, 
among which are leading manufacturers of the most 
important instruments used by the ‘armed forces. 


Yes, let's research together. Two interested and 
qualified viewpoints focussed on your problem. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 


8-CC-1 
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provides full mechanical protection to devices housed in 
it. Convenient self-locking latch permits the removal 
of the cover in a vertical direction without disconnect- 
ing wires or using tools and facilities tomplete inspec- 
tion. The latch also has a provision for wire-locking 
the enclosure. End plates are adaptable for various 
sizes AN connectors or terminal posts. Features in- 
clude standard construction, electric connections, 
easy mounting tamperproof and convenient inspection. 
General Electric Co., Schenectady, N. Y. 


SENSITIVE RELAYS 


Construction is rugged and embodies all the features for 
withstanding severe environments. For tropical serv- 
ice, coils furnished 

will not fail under 

prolonged expo- 

sure to high tem- 

perature and hu- 
midity. Metal 

parts are plated to 

withstand a 200 
hr. salt spray test, 
[a | and contact points 
ree are of fine silver, 


| tungsten, platinum or various special alloys selected 


for best performance under particular conditions. Loss 
of adjustment at extreme temperatures is completely 
eliminated and Series 5 relay preserves exactly its ad- 
justment from minus 60 deg. to plus 90 deg. C. Dimen- 
sions are 1% by 1% by 1% in. high and the unit 
weighs 3% oz. Sigma Instruments Inc., 64 Ceylon St., 


Boston 20, Mass. 


FLEXIBLE COUPLING PROTECTION 


Features outside steel collar which holds the load 
cushions in place. An extension of this collar which en- 
circles the coupling safeguards materials and fingers 
from the heads of the. 

bolts that secure the 

load cushion retainer. 

Boltheads are’ con- 


| cealed, yet easily and 
| conveniently 
| when necessity arises. 


reached 


Compact design with 

overall smoothness of 

external surface re- 

sults. Designed for 

heavy duty services | s 

from 4.60 to 806 hp. =~ . 
at 100 rpm., types are available for directly 
attaching to flywheel, also drum types and others for 
rapid disassembly without disturbing drive or driven 
equipment. | Individual free-floating load cushions be- 
tween the rugged jaws are held in position between an 
inside steel sleeve and the removable steel collar. 
Cushions are free to deform to every emergency—for 
correction of misalignment, protection from shock and 
vibration and other transmission troubles which affect 
both drive and driven machinery. Smooth maximum 
power flow is assured. In operation, half the cushions, 
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CHASE 


ALBANY f 
ATLANTA f 
BALTIMORE 
BOSTON 
CHICAGO 


Lire copper, this alloy offers the exceptional 
corrosion resistance so essential in surgical 
instruments. 

Like copper, it bends readily in the surgeon’s 
hands; it may be shaped to clear obstructions 
in probing for bullets. 

(Like copper, too, it is high in electrical and 
thermal conductivity ... though that is the 
story of other things than. bullet probes... 
the story of contact pins, heat collars, and 
welding torch tips.) 

But unlike copper, it can be machined with 
almost the same ease as free cutting brass! 


You may be 


probing for just 


such an alloy... 


CHASE 


This is the reason why Fred Haslam Co. and 
R. F. McCully & Son, makers of bullet probes, 
switched from hard-to-machine copper to 
Chase Tellurium Copper. And why manufac- 
turers of many other parts formerly made of 
copper are turning to this unique alloy to speed 
up production and cut down machining costs. 

Have you been probing through your metal- 
lurgical files, in search of an alloy like this? 
Then write today for full information on Chase 
Tellurium Copper—the alloy that combines 
the service features of copper with the produce 
tion advantage of ease of machining. 


BRASS & COPPER CO. 


—Incorporated — 


Waterbury, Connecticut 


CINCINNATI 
CLEVELAND 
DETROIT 
HOUSTON 


INDIANAPOLIS f 
KANSAS CITY, MO. f 
LOS ANGELES 
MILWAUKEE 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


MINNEAPOLIS 
NEWARK 

NEW ORLEANS 
NEW YORK 


PHILADELPHIA 
PITTSBURGH 
PROVIDENCE 
ROCHESTER f 


SEATTLE 
ST. LOUIS 


This is the Chase Network —handiest way to buy brass 
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SAN FRANCISCO 


WASHINGTON f 
t Indicates Sales Office Only 













ou can get all of these advantages 





Y 


you complete your electrical jobs with 


at a minimum of overall cost when 


Pedigree electrical insulating varnish. 


Why not give us an opportunity to 
show you how you can take advan- 
tage of these benefits — either in 
your present production or your post- 


war plans. 


ue P.D. GEORGE CO. 


5200 N. Second Street ¢ St. Louis, Missouri 


pz, Sa 
P DUCT 
\ PEDIGREE LZ 
Ty 






Call In the Pedigree 
Varnish Man Nearest You. 
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which are always. in sight, are idlers (except on re- 
versing load). No: lubrication is required; no shut- 
downs for changing, and the coupling is noiseless. 
Lovejoy Flexible Coupling Co., 5009 West Lake St., 
Chicago 44, IIl. 


400 CYCLE TIME DELAY SWITCH 


Completely electronic, automatically recycling, ex- 
tremely accurate and reliable, the unit operates within 
a temperature range of minus 65 deg. C to plus 65 deg. 
C at atmospheric 
pressure simulating 
altitude up to 45,- 
000 ft. Not affected 
by vibration or im- 
pact test with ac- 
celerations up to 10 
G, the switch will 
function in any po- 
sition. Consisting 
of a self-contained 
package approxi- 
mately 4 by 4% 
by 5% in., the ap- 
paratus weighs 
about 3 lb., does not make use of synchronous motors 
nor any type of dash pots and entails no moving parts. 
Maximum individual contaet rating is 6 amp., 115 volt 
ac. resistance load. Equipment operates on a primary 
power source of from 105 to 125 volt rms. within a fre- 
quency range of from 350 to 400 eps., and contactor is 
available in SPST, SPDT, DPST and DPDT. The 
switch is furnished with only a single time setting 
within a range of .1 sec. to 1.0 min. Units can be 
specially furnished with external decade controls hav- 
ing any number of ratio arms for above specified time 
range. Time period is not changed, but reset time period 
will automatically recycle if the power is cut off for 5 
or more seconds. Richardson-Allen Corp., 15 West 
20th St., New York 11, N. Y. 


SPLINED SHAFT COUPLING 


Designed to save space, to make fewer parts do more 
work and to increase general efficiency. The purpose of 
the coupling is to stop the transmission of noise, absorb 
any shock and impact and 

to compensate for mis- mm 

alignment between drive 
and driven shafting on a 
75 hp. engine driven gen- 
erator. Consisting of only 
a splined inner sleeve, a | 
flange and the separating } 
bushing of synthetic, the 
part is rated for operation | 
at 6000 rpm. with a maxi- | 
mum torque of 788 in.-lb. 
To permit operation in the 
presence of lubricant, synthetic is used as the insulating 
medium. An entire separate flexible coupling is elimi- 
nated due to the new design and space that would be 
required for such a coupling is reduced. By use of the 
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Shell Type 
MOTORS 


Compact and Efficient 


Design is often facilitated and efficiency in- 
creased by making the motor an integral part 
of the machine or appliance. This type is par- 
ticularly suitable where one of the motor speeds 
available is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell 
and the rotor is bored to your specifications. 
Rotor is dynamically balanced on a test shaft 
with key in place. 


Ratings range from 1% to 7% HP; speeds, 
1150, 1750 and 3500 rpm. Built for A.C. 


single-phase or multiphase currents. 


OHIO MOTORS INCLUDE 
Split-Phase induction to 1/3 H Shell Type to 734 - 


Direct Current to 1 HP Torque to 100 oz. ft. 

cupemtian to © O07. Shaded Pole to 1/30 HP 

Polyphase to 2 HP Synchronous to 44 HP 

Aircraft Motors A.C. to D.C. Motor Generators 
to 500 watts. 


High to Low Voltage D.C. Dynamotors up to 300 watts. 





Tell us your requirements and we will 
advise with you 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland 4, Ohio 
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proper hardness and thickness of the rubber, the same 
general design with either keyway or splines is capable 
of handling virtually any load. Bushings Inc., 3447 W. 
Eleven Mile Road, Berkley, Mich. 


PROTECTIVE AIR CIRCUIT BREAKER 


Designated as Type XRP, this device is designed es- 
pecially for aircraft use and built to satisfy AAF specifi- 
cations. Small, compact, rated at 400 amp., 30 volt 
with a reverse-current trip setting of 300 amp. and 
interrupting rating of 
8000 amp. at any alti- 
tude from sea level to 
50,000 ft. alt., the de. 
breaker is connected in 
the generator circuit 
between the generator 
relay and the positive 
bus. The apparatus 
does not trip because 
the reverse current is 
lower than its trip 
setting. When a fault 
occurs in the circuit, 
the reverse current 
may rise quickly to values far in excess of the inter- 
rupting ability of the generator relay. In this case, the 
air circuit breaker trips instantly and clears the fault. 
The breaker eliminates false tripping on faults in other 
parts of the system which draw forward current, since 
it trips on reverse current only. Weighs 20 oz. and 
operates in the wide range of temperature from minus 
65 to plus 160 deg. F. Capable of withstanding 95 
per cent humidity at 160 deg. F on 48-hr. test, the 
braker will meet the 200-hr. salt-spray test. In either 
the open or closed position, Type XRP is not affected 
mechanically when subjected to vibrations of frequen- 
cies from 5 to 55 cycle per sec. at %o in. amplitude 
applied in any direction. General Electric Co., Schenec- 
tady, N. Y. 





ELECTRONIC WELD TIMER-CONTACTOR 


Provides the simplest, lowest cost, automatic, electronic 
control for resistance welders. The unit may be used 


with new machines or to convert manually or cam- 


When 


timed welders for automatic, electronic control. 
used with either 
air or hydraulical- 
ly operated weld- 
ing units the de- 
vice eliminates all 
inter-unit wiring, 
simplifies installa- 
tion and permits 
mounting of all 
controls on a ma- 
chine if desired. 
When used _ to 
convert welders to 
electronic control, 
variables normally associated with pneumatic type timers 
are eliminated. The contactor reduces materially the skill 
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The time study Engineer, 
using the stop watch is un- 
able to concentrate on the 
motion under observation. 


there are no distractions — no stop watch to read — nothing 
to write down — simply observe the motion and tap the keys. 


Elemental time values are gathered easily, quickly and 
accurately. 


The Marsto-Chron prints an accurate, permanent, and unas- 
sailable record, invaluable in labor relations. 


Postwar competition will demand greater operating efficiency 
based on new methods and more comprehensive time studies. 


Let the Marsto-Chron help you today and tomorrow. 
Send today for folder giving complete details. 


is graduated 


cong BAY PRODUCTS CORP. 


Values accurate to 


oe ns 171 CAMDEN ST., BOSTON 18, MASS. 


read easily and directly. 
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“low FOR PRESENT 
AND POSTWAR PRODUCTS 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
it is available NOW in any quantity. 


Modern AKRON PORCELAIN can be 
tallor-made to exactly fit your 
products—compounded and shaped 
to your specific needs and held to 
close tolerances. 


INVESTIGATE MODERN 
AKRON PORCELAIN— 


Investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you 
no obligation, of course. 


Me 


Send us spec- 
DNOFC AIM 7 == 
rUnweme aX. ° suggestions 


prints today for 
2725 Cory Ave., AKRON 14, OHIO and estimates. 


KIRKLAND Pioneer 
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NEW 
D/E DOME TYPE LENS- 

CAP WITH HEAVILY WALLED, 
DEEPLY CUPPED GLASS LENS. SO 
OUTSTANDING THAT A COMPLETE LINE 
OF PILOTLIGHTS HAS BEEN EQUIPPED 

WITH IT. 
For Use With the Most 
Readily Obtainable Lamp Bulbs 


Type No. 590 D/E Unit for use with the S6 candelabra 
screw base lamp on voltages up to 120 volts. 


The No. 590 D/E Unit, List Price (less lamp) $1.25 


Specifications; Mounting hole, %” diameter; overall 
depth behind the front of the panel 2”; length of threaded 
area 174”. Candelabra screw base socket, Underwriters’ 
Approved for 120 volt service. 


DISTRIBUTED NATIONALLY BY 


GRAYBAR ELECTRIC CO. 


WRITE FOR 
CATALOG 


The H. R. KIRKLAND CO., Morristown, N. J. 





required to provide correct timing of welds, while offer- 
ing material savings in installation time, over other 
forms. Designed so as to provide maximum flexibility 
of use, the ignitron contactors provide high current 
capacity contacting at practically unlimited speeds for 
the most critical welder operations such as welding thin 
sections, aluminum and alloyed metals. Where a bat- 
tery of machines is used, provision of an extra timer 
makes possible periodic removal for inspection when 
desired without loss of time. Replaceable contacts 
mounted on quick acting armatures minimize mainte- 
nance, and medium and heavy duty sizes accommodate 
most welder requirements. The cabinet is 16% in. 
wide by 33 in. high and 10% in. deep, constructed for 
wall or floor mounting or mounting directly on the 
machine. Weltronic Co., 20735 Grand River Ave., 
Detroit 10, Mich. 


LAMPS REDUCE TUNNEL GLARE 


Improved tungsten MM filament, burns at a lower color 
temperature, reduces spectral glare and also increases 
the radiant energy output. Cold spots are eliminated 


by the shape of the filament while a better focused and 
more effective pattern of infrared rays is produced. 
Service life is nearly double that of ordinary drying 
lamps. The infrared heat lamps contain a highly effi- 
cient and durable ceramic heat reflector disk plus the 
heat-proof base. Wabash Appliance Corp., 335 Car- 
roll St., Brooklyn, N. Y. 


HOT DIP LEAD ALLOY COATING 


For protection against corrosion on such items as gaso- 
line tanks, radiators, oil containers, boat brackets, sheet 
and strip metal, air conditioning ducts, convection and 
heater coils, radio housing, small radio parts, etc. Low 
tin content alloys suitable to all hot dip processes now 
in use show good wetting properties, uniform coating 
characteristics, low melting points, good fluidity, mini- 
mum dross and good working properties. The alloys 
become harder with age, increasing from 12 to 20 Brinell 
(500 kg.) after 2 or 3 days at room temperature. This 
results in better abrasion resistance and greater ability 
on the part of the coating to withstand mechanical in- 
jury. Tensile strength of lead is 1800 psi. but that of the 
new low tin content lead alloy is 6500 psi. Coated 
articles may be cooled in air, after dipping, or may be 
quenched in oil. The latter results in more even and 
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BRONZE 


Before the war we accepted big, 
juicy steaks as a part of our every- 
day lives. We ordered them... 
got them...and enjoyed them, 
without a thought of the day when 
a steak might be a rare treat. 


The same thing happened to Brass, 
Bronze and Copper. For years 
these metals met the exacting re- 
quirements of peacetime indus- 
try. Then, to crush the vicious forces 
of would-be world rulers, Ameri- 
can industry converted for war. 


The need for Western metals neces- 


sitated stepping up our production 
time after time in our mills at East 
Alton, Ill., and New Haven, Conn. 
Exacting specifications were met 
and are continuing to be met so 
that the fighting men of the Allied 
Nations will have all the ammuni- 
tion and other tools of war that 
they need. 


Possibly Western metals can help 


. you in meeting war requirements 


now and peacetime requirements 
later on. We will do everything 
we can to meet your specifications 
... now and later. 


BRASS MILLS 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Ii. 


+ PHOSPHOR BRONZE 


NICKEL SILVER - 


COPPER 
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The Boots Nut can be made standard equipment 


on even the first post-war models. 


ne - 


- ee 





At the end of a 6 months’ test on 
United Parcel Service Trucks not 
one Boots Nut had required at- 
tention! After a year, every Self- 
Locking Boots was still tight! 


Because of its built-in, all-metal 
lock, the Boots Nut never slips. It 
never deteriorates. It can be used 
again and again. 


All Boots production today is 
reserved for military aircraft. But 


A BRUTAL BEATING 


« «but, in a full year's test on U.P.S. trucks, 
not a Boots Nut had fo be re-tightened! 






you can expect the All-Metal, Self- 
Locking Boots Nut on every kind 
of post-war motor vehicle. 


BOOTS 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation 
General Offices, New Canaan,Conn. 





DRIP PROOF 
SPLASH§ DESIGN 




















Valley SBall-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips, etc., dropping 
into. the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions, 
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The Choice of 
Leading 
Design 
Engineers 


... because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


Ball-Bearing Motors 
4 te 75 Horsepower 


Electric Corp. 
4221 Forest Park Bivd., St. Louis (8) 











finer grained coatings. On exposure to the atmosphere 
there is formed, particularly where pin holes exist, a 
relatively insoluble protective film of the alloy and iron 
content of the steel, due to the formation of a lead-iron 
oxide compound. This film is self healing and prevents 
further attack by the atmosphere even under condi- 


tions of exposure. Melting point of the flux can be 
controlled over a range varying from 400 to 800 deg. 
F, and it is now thoroughly practical to employ lead 
alloys containing as low as 2% per cent tin, or less, 
with small amounts of other metals without any decrease 
in its wetting and bonding characteristics. There is 
great economy in fuel consumption where this technique 
is employed. National Lead Co., 111 Broadway, New 
York 6, N. Y. 


CYLINDER BASE THERMOCOUPLES 


Features simplicity of design, ease of installation and 
removal. Selected and checked thermocouple wire of 
controlled accuracy is used to insure the purpose of in- 





dicating high cylinder wall and piston temperatures. 
Piston temperatures have the same effect on detonation 
and allowable fuel consumption as high cylinder head 
temperatures, and high cylinder and wall temperatures 
may also cause excessive carbonization and sludging 
of the oil, ring sticking, blow-by, excessive cylinder, pis- 
ton and ring wear and in exteme cases, piston seizure 
if sufficient clearance is not allowed. These units are 
made individually or woven in harnesses with any spe- 
cified number of units for a neat, compact and simpli- 
fied multi-cylinder installation. Revere Co., 53 Parker, 
Wallingford, Conn. 


INSULATING VARNISHES 


As much as 50 per cent reduction in weight of electric 
equipment is possible where design limitations are based 
on insulating temperature by using the new varnishes. 
These high temperature insulations also make possible 
a substantial increase in the output of small motors 
using the same frame, where the operating temperature 
can be raised. Ability to operate at higher ambient 
temperatures and to greatly increase life when operated 
at present temperature conditions are additional ad- 
vantages. Electrical equipment may now be produced 
that has a much greater thermal endurance. These 
varnishes are similar to conventional resins but differ 
in that they do not readily decompose at temperatures 
of the order of 200 deg. C. Experiments show that a 
3 hp. totally enclosed induction motor was re-designed 
for 10 hp. without increase in weight or size and was 
tested under various conditions proving usable. West- 
inghouse Electric & Mfg. Co., 306 Fourth Ave., P. O. 
Box 1017, Pittsburgh 30, Pa. 
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Meyercord Decal diagrams ‘‘stay put’’! They are easy to apply, 
yet eliminate the danger present in easy-to-come-off paper and 
glue-type diagrams. They’re engineered to “‘stand up and take it”’ 
under grueling tropical sun, in the frigid arctic, in humid jungle. 
Meyercord Decals are washable—complete immersion will not 
destroy their legibility or adhesion! They are durable, vibration- 
proof, and can be produced in any size, design, or colors. 


Wiring diagrams...special Ordnance lubricating guides for com- 
bat vehicles . . . stowage charts, spare parts listings—these are 
but a few of the hundreds of ways in which Meyercord Decals are 
serving the armed forces. Used for nameplates, instructions, and 
insignia on vessels, tanks, planes, and other combat equipment, 
they save time, money, weight and metal. Send for complete 
literature. Address inquiries to Department 7-8. 


Speed Vietory-Suy War Sounds 


MEYERCORD DECALS 


The Meyercord Co...World’s Largest Manufacturers of Decalcomania 
39323, WEST LAKE STREET - CHICAGO (44) ILLIN Gee 
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MOTORS 


What They Will Do 
Who Makes Them 
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PES, forms, sizes and related variations for those elec- 

tric motors which the engineer-designer may specify for 
integration within his product. Revised frequently this two- 
way table covers the offerings of ELECTRICAL MANUFAC- 
TURING advertisers. To use, merely select the basic charac- 
ter of the performance desired with due regard for the energy 
supply as indicated by the A, B, C, D, and E key letters. 






















































































(Continued on p. 166) 



































































































































































































































ELECTRICAL MANUFACTURING 

















WHAT HAPPENS TO STEEL WHEN NUT MEETS BOLT? 


OCU MU UCM UCM GLC) 
TU CCE CTT 


 «" 
i ms a Se - 
pet.” a a + 


To the naked eye, nuts and bolts are just nuts 
and bolts. To be sure, surface defects are some- 
times apparent, but they are easily detected. 
What happens to the granular structure of 
the metal when the nut has been fastened to the 
bolt, and then broken in test, is something else 
again ... . and terribly important. 
This is just one of the many precautions our 
metallurgists and engineers take 
to insure superlative performance oy 
. « » an example of the minute Siecknn ad coed ae — 
attention to details that makes of the Metalgraph. | 
for National Quality. 


Heat-treated alloy steel, en- 
larged 1,000 times. 


4 


Spheroidized alloy steel 
wire, enlarged 750 times. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Motors Co. 


Mfg. Co. 
Fairbanks, Morse & Co. 


Electric Specialty Co. 
Emerson Electric 
General Electric Co. 
General Industries Co. 
Hansen Mfg. Co. 
Haydon Mfg. Co. 
Heinze Electric Co. 
Holtzer Cabot Electri 
Howell Electric 
Janette Mfg. Co. 
Leland Electric Co. 
Master Electric Co. 
Ohio Electric Mfg. Co. 
John Oster Mfg. Co. 








o 
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Split-phase 
Resistance-start 
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Capacitor-start 
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Series 
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Compensated repulsion 
Repulsion-start induetion 
Repulsion induction 
Squirrel cage 
Wound rotor 
Shaded pole 
High cycle 
Normal torque, 
normal starting current 
Normai torque, 
low starting current 
low starting current 
High slip 
Low starting torque, 
normal starting current 
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Low starting torque, 
low ste current B 
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Open “ABCDE_ 
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ERATING 
CHARACTERISTICS 
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$plash-proof : 
Explosion-proof TAG | AB 
Fan cooled “ABCDE 
Pipe ventilated 

_Horizontal ABCDE ABCDE 

Vertical _ABCDE ABCDE 
Flange ABCDE ABCDE 

Bracket ABCDE_ : ABCDE 
Resilient ; ABCDE 
Shaftless eR ae . ABCE 

‘Sleeve = | ABCDE 
Oilless ABCDE 
Ball 

“Tapered and straight roller ; 


Speed reducer ABCDE AC 


FRAME 








BEAR- sinieatanl 
| INGS | mountine | 





_ABCDE | 


Governor control 


Temp. protected 





SPECIAL 
FEATURES 


ELECTRICAL MANUFACTURING 





Today, it is most essential that trans- 
formers are built to withstand temporary 
power surges and deliver uninterrupted 
service. It is a known fact that these 
power surges can prove to be very detri- 
mental to the varnish insulation on the coil 
windings and will tend to lessen the useful 
service of your equipment. 


Large transformer manufacturers 
throughout the country, building power 
transformers of all designs for industry 
and war are guarding against this deteri- 
orating factor by specifying DOLPH’S 
Insulating Varnish. 


Perhaps you do not know just what type 
of varnish to specify for treatment of your 
newly designed units. We suggest that 
you investigate SYNTHITE PG-4 Clear 
Baking Varnish as this particular product 
will meet the most rigid specifications. 


Synthite PG-4 Clear Baking 


Varnish Provides 


High Dielectric Strength Oilproofness 
Glossy, Tough Finish Waterproofness 
High Arc Resistance Corrosive Resistance 


Send for Free Folder Today 


JOHN C. DOLPH CO. 


NEWARK 5, NEW JERSEY 
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A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


ngineering Co. 


peedway Mfg. Co. 
Products, Inc. 


Co. 


E 


“ 


Packard Elec. Div. 
General Motors Corp. 
Peerless Electric Co. 
Reliance Electric & 
Robbins & Myers, Inc. 
Signal Electric Mfg. 
Small Motors, Inc. 
F. A. Smith Mfg. Co. 
Star Electric Motor Co. 
Valley Electric Corp. 
Victor Electric 
Wagner Electric Corp. 


A. G. Redmond Co. 
Ss 


ACDE} ACD |ACD 
ACDE| ACD | CD 


Miniature <1/50 
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Integral, 1-744 
Large >7% 
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Adjustable 
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Compensated repulsion 
Repulsion-start induction 
Repulsion induction 
Squirrel tage 
Wound rotor 
Shaded pole 
High cycle 
Normal torque, 
normal starting current 
Normal torque, 
low starting current 
High torque, 
low starting current 
High slip 
Low starting torque, 
normal starting current 


Low starting torque, 
low starting current 


>| 3] Sl >| > 
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B_ 
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OPERATING 
CHARACTERISTICS 
wo 


{kJ 


Pipe ventilated 
zonta! 
Vertical 
Flange 
Bracket 
Resilient 
Shaftless 


BEAR- 


Speed reducer 
Clutch 

Brake 

Governor control 
Temp. protected 
Centrifugal switch 
Two-power 


SPECIAL | 
FEATURES | INGS | MOUNTING FRAME 


ELECTRICAL MANUFACTURING 
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THE SUPERIOR WELDED-AND-DRAWN 
METAL TUBING FROM 53° OD DOWN 


WELDRAWN is the trademarked Superior Tube Com- 
pany welded tubing which combines essentially all of 
the physical and metallurgical qualities of seamless... 
smooth bright ee homogenous structure, close toler- 
ances, high tensile strength—with economy. WELDRAWN 
has a firm preferred place in industry ...the result of 


wide usage and highly satisfactory performance. 


Produced in Stainless Steels (various analyses), and '‘'Monel.’’ 


WELDRAWN Stainless meets U.S. Government Specifica- 
tion AN-T-43—a typical example of the standard of perfor- 
mance which you may expect when you specify Superior 


WELDRAWN for awide variety of small tubing applications. 


} : 
)FINE SMALL TUBING 


7 MW. TV Tat 


SUPERIOR TUBE COMPANY, NORRISTOWN, — WE: I i 
5 TUBING 


FOR EVERY SMALL TUBING APPLICATION FROM 54" OD DOWN 


SUPERIOR gs Seamless in various analyses, WELDRAWN ips Welded and drawn Stainless, “‘Monel” and “*Inconel”® 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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1812 


From WATERBURY 
COMPANIES, INC. 
Museum of Early 
American Plastics. 





WATERBURY PLASTICS 


When Louis Jacques Mande popes of France perfected his photo- 


graphic process in 1839, he little thought that it would lead to the 
development of a great American industry. Yet, out of the need to 
protect the sensitive Daguerreotype from fading, composition cases of 
remarkable beauty were created and that was the start of Plastic 
Molding in this country. 


Waterbury Companies, Inc., then known as The Waterbury Button 
Company, in those pioneer days made buttons, mirror frames, checkers 
and dominoes of plastic material. Later on they molded quantities of 
phonograph records. Since those early days, newer plastics have been 
developed and their use has expanded into hundreds of industries, 
and countless applications now enter into our daily lives. 

Today, Waterbury Companies, Inc., serves American industry with a 
wide variety of plastic products, as well as with metal parts, lighting 
fixtures, buttons, toys and metal sundries. 

Manufacturers working with this versatile company enjoy the advan- 
tages and economies that come from having their metal and plastic 
parts made in one plant under one responsibility; molded together 
when required, or assembled in complete units. 


Look to this progressive company for your plastic and metal needs: 
Six complete manufacturing divisions; three laboratories, experienced 
engineers; designers and technicians are ready to serve you. 


BUY MORE WAR BONDS=—HASTEN VICTORY 


WATERBURY COMPANIES, INC. 


Est. 1812 
WATERBURY, CONNECTICUT 


Formerly Waterbury Button Co., 


3 ke fo 
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AERIAL CAMERA MOTORS 





(Continued from p. 93) 


directly across the battery when the instrument is i: 
service. The coils are designed to maintain the field 
flux and serve also as a localized heater, providing a 
40 deg. C rise above the ambient temperature, to warm 
the lubricant in the motor bearings and gears and to 
reduce the friction load demand at the low tempera- 
tures encountered under most flight conditions. One 
end of the armature is grounded on the negative bat- 
tery. The other end connects to the center blade of a 
SP, DT switch. The plus battery is connected to the 
upper switch contact. The lower contact is connected 
to the ground. 


SEQUENCED OPERATICN 


PERATING cycle is started by actuation of the 

switch upward, energizing the armature. The 
cycle is abruptly stopped when the switch is moved 
downward, disconnecting the armature from the line 
and shorting the armature brushes through a low re- 
sistance. The armature acts as a generator momentarily 
and dissipates the kinetic energy stored in the rotating 
system as heat, and causes the armature to drag its con- 
nected load to an abrupt stop. 
Motor generator—This provides the plate voltage 
for a photocell and an amplifier for a camera used ex- 
clusively in the services for night photography. The 
motor-generator has two separate armature windings 
on a common shaft. The motor end has a wound field 
shunt connected to its armature. The generator end 
uses a permanent magnet for field excitation. The ad- 
vantage of the separate windings are twofold. Cameras 
are considered as accessory equipment and are custo- 
marily linked to the aeroplane wiring by portable cables 
with AN connectors. 


MAINTENANCE OF POLARITY 


T WAS, therefore, required that the plate voltage 
supply must not be reversed by accidentally making 
the wrong cable connection to the aircraft battery. The 
shunt motor driving a permanent magnet field generator 
meets this specification very well. Secondly, the plate 
voltage regulation is more uniform because the generator 
field excitation is constant. Variations are due only to 
the change in speed of the motor end and heating of the 
generator winding. Such a motor generator runs at 
8,000 rpm., weighs 22 oz. and delivers 26 milliamp. at 
130 volt to a resistive load on continuous duty. Its 
performance is typical of the specialized units devel- 
oped for use in aircraft and for operating cameras. 
When the last map mosaic of this war is finished and 
victory is won, the pilot, navigator, communication of- 
ficer and the “focus cats” or “three-in-one-men” (so- 
called because of their equal training and skill as pilot, 
navigator, and photographer) will be the first to concede 
the important role played in his accomplishment by the 
fractional horsepower motor in its many forms, size: 
and specialized performance characteristics. 


ELECTRICAL MANUFACTURING 
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in Sizes 14 


R TO FINISHED Wire 
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A CAPACITOR OF THIS RATING 
SO COMPACT — SO EASY TO MOUNT! 


Now 


Up to 


Sturdy Single 
Hole Mounting 


No Brackets Needed 


Oil Type EC 
CAPACITRONS 


Now, for the first time, you can get oil type capacitors up to 10 MFD 
at 600 V.D.C. and other standard capacities in voltages to 1500, in 
popular round style containers for compact single hole mounting — 
units that offer a multitude of new application possibilities. With the 
expanded line of Type EC Capacitrons, available in the widest range 


of capacities and voltage ratings ever offered, it will pay you to 
incorporate these units into your current and postwar designs. Send 
for bulletin covering complete listings of Type EC and other standard 
Capacitrons 


Telephone MIChigan 9656 


318 West Schiller St 
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Available 


10 MED. 
Capacity 


Chicago 10, Illinois 








WIRING HARNESSES 


(Continued from p. 98) 





minals to the wires. In fact, until quite recently, this 
was regarded as the only satisfactory method of making 
an electrical connection. The terminals are desirable 
from a cost angle on those installations which do not 
require renewal in service. The cost of the soldering 
terminal is approximately one-third that of the solder- 


TWO 
LATCHING 
STATIONS 





REVENTION of abrasion due to brackets or hangers 

may be achieved in various ways. A—Metal braided 
sleeving with flat spring to prevent injury. B—Protected 
harness clamp. C—Support strap, which consists of a 
lightweight, synthetic sponge rubber coated, fabric strap 
and simple buckle mounted on a swivel latch, designed to 

permit one-hand installation and removal of wires. 


less ones employing set screws, bolts, tapered sleeves, 
collets, or wedges and, on a production basis, the solder- 
ing job can be done for approximately the price of the 
soldering terminal itself.. The lower cost it obtained by 


ELECTRICAL MANUFACTURING 





MAG DERMID 


INCORPORATED 


WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK DETROIT CHICAGO CLEVELAND ST LOUIS TORONTO—CAN. 
Udylite Corp. Udylite Corp. Udylite Carp. Udylite Corp. LaSalco, Clark Industrial 
(L. 1. City) Wagner Bros. Geo. A. Stutz Mfg. Co. McGean Chem. Co. Incorporated Supplies Co. 
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Efficient production 


ert THeH an 


with modern machinery is 

based on proper speeds. The 
accuracy and trouble free service 
of the Brigham Electric Tachometer 


will assure better performance of 


Scale Calibrated to read . 

in revolutions per min- your equipment. 
ute; miles per hour; 

galions per minute; 

pounds per minute; 


Write for Bulletin 101 
yards per minute, etc. 


R. B. BRIGHAM CO. ___ Dept. 3 


327 Sivteent) Street TOLEDO 2, OHIO 


os 
——— by E.M.C. — 1/50th 
H.P. universal type with built- 
in gear reducer. 

Two shafts, each with a different speed, are apparent in the illus- 
—— One from the gear reducer and the direct from the 

nes for whom this motor was designed is 
a 2 problem and by bringing it to E.M.C. engineers he secured th 
interesting solution. 
Because of its two feature, it is of great value in flexible 
shaft, industrial applications. 
This is only one of the many fractional H.P. electric motors de- 
signed and cones by E.M.C. to fit a specific need and applica- 
tion. Many standard motors wha available too, in H.P. requirements 


to 1/15th, Se our motors are custom-designed 
= and custom-built special design 


Fasilandees of gn engineers. 
For quick, time-saving quotation service, 
wale for our Motor Service Sheet. Feel 
free to have your engineers call apes 
Electrical Engineers for special help on 
special electrical problems. 


ELECTRIC MOTOR CORPORATION 


1204 State Street Racine, Wisconsin 






TRADEMARK 


A REGisteReD 














clinching the terminals on the wires in the harness 
bunching them together, dipping them in soldering flux 
and then in molten solder, after which a shake to re 
move the excess solder completes the job. 

Solderless connectors and terminals had alread) 
found wide application in the high tension field before 
the war but their use on low voltage military devices 
established their worth beyond a shadow of a doubt. In 
fact the Air Corps had so much difficulty in obtaining 
satisfactory soldering jobs in the field that it specifies 
solderless terminals wherever possible. The use of sol- 
derless terminals is sound when it is remembered that 
a pressure contact is made between the terminal and the 
device to which it is connected. Therefore, if the pres- 
sure of the mechanical connection between the wire 
and the terminal is equal to that of the connection be- 
tween the terminal and the device, the solderless con- 
nector must give satisfactory service. There are in- 
numerable types ranging from units employing a simple 
set screw to those using special tools to crimp or swage 
the terminal on the wire. The trend has been toward 
the latter because they are cheaper and smaller and 
give a more uniform and greater compaction than that 
obtainable with the simple set screw. On the other 
hand crimped or swaged terminals require special tools 
to attach them to the wire so that on small quantity 
runs the screw or bolt type terminal may be the more 
desirable type. 


COMPACTED FOR STRENGTH 


HE compaction obtainable with crimped or swaged 

solderless connectors is unbelievable. However 
it can be illustrated by sawing through a terminal 
after it has been set on a flexible wire. The various 
strands of wire have been squeezed together so tightly 
as to appear as one solid mass of copper, the dividing 
lines between the individual strands being indiscern- 
ible. In fact now the degree of compaction is limited 
by the strength of the wire and terminal joint, not by 
electrical considerations. If the compaction is too great 
the mechanical strength of the assembly in bending is 
reduced thereby causing mechanical failure. 

As already mentioned there are innumerable methods 
of applying pressure to make good electrical connection 
between the wire and the terminal. Set screws, bolts, 
tapered sleeves, collets, and wedges all produce the de- 
sired effect and all have the advantage that the wire can 
be removed and replaced without the destruction of the 
terminal. On the other hand they are all comparatively 
larger, more expensive, and take slightly longer to in- 
stall than the swaged or crimped terminals. 

Those solderless terminals which cannot be reused 
can be divided into three classes depending upon their 
method of clinching, namely, crimped, staked, and 
swaged. The crimped terminals are affixed to the wire 
by indentation at right angles to the axis of the wire, 
the staked terminals have the indentation parallel to the 
axis of the wire, and the swaged terminals actually 
are compressed or reformed around the wire. This 
classification is purely arbitrary but does serve to illus- 
trate the various types. Special holding means are pro 
vided by various manufacturers such as internal sera- 
tions, tapers, ridges, and the like so that, once affixed 
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Lid), an, NE ANSE Te 
Wiring Harness Methods 4 area 
with IRVINGTON Plastic 
Tubing and Wire Markers 





oe ° ae ‘ a Seclenbae lug and slipping 
. - Marker-Insulator into 
Wiring harness ... pre-fabricated wiring sub-assemblies . . . are a inte position on 


doing much to speed the manufacture of many war products. They 
do this by placing the job of wire cutting, stripping, fitting and 
binding, where it belongs—on a sub-assembly bench. 

Conductors used in the assembly of harnesses can be effectively 
grouped and further insulated with sleeves of Transflex, a trans- 
parent plastic tubing which then serves as a flexible, protective 
conduit. Transflex reduces—often eliminates—the need for lacing; 
has unusual elongation and may be stretched over lugs, splices and 
other projections. It withstands attack by moisture, oils, solvents, 
acids and alkalies, and may be safely used at temperatures as low 
as —58° F. It does not support combustion. 

Irvington Plastic Marker-Insulators are useful in harness 
construction because they provide both terminal insulation and 
positive wire identification. Made of the same resistant material 
as the plastic flexible conduit, they are tough and elastic . . . with- 
stand similar service conditions . .. may be used at operating tem- 
peratures up to 170 deg. F. Where continuous higher temperatures 
are encountered, Varnished Wire Markers are recommended. 

For detailed information on these Irvington products, send for 
technical data sheets describing Transflex and Wire Markers. 
Please write Dept. 56. 









Colored and 

marked wires 
are easily distinguish- 
able through Transflex 
plastic tubing. 














Irvington Plastic 
and Varnished | 

Wire Markers are both 
available in a variety 
of sizes and colors; 
are marked to speci- 
fications. 


IRVINGTON VARNISH & INSULATOR COMPANY 


IRVINGTON Il, WN. J. 







EXTRUDED PLASTIC TUBING e FIBRON PLASTIC TAPE e CARDOLITE RESINS 
HARVEL & IRVINGTON INSULATING VARNISHES e VARNISHED INSULATIONS 
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HIGH siscricat Rsv: — 


1050 ohms per circular mil foot, or about 60% 
higher resistivity than most commercial alloys. 
Ideally suited for low temperature resistor ap- 
plications, rheostats, circuit breakers, and 
other electrically heated elements. 


Temperature Coefficient of 
Expansion: — 


twice as great as that of ordinary steel, consider- 


ably higher than aluminum. 


LOW Thermal Conductivity:— 


only 2% that of copper. Brackets of this alloy 
_are being used as barriers to reduce heat losses 


by 50%. 


Vibration Damping Constant:— 


about 25 times greater than that of steel. Especi- 
ally desirable in applications which cannot 
incorporate rubber or plastics to reduce vi- 
bration. 


WORKABILITY: — 


can be readily machined, stamped, drawn, 
flanged or extruded. Can be spot welded, butt 
welded, or soldered to itself or steel, or it can 
be welded by the atomic hydrogen process. 


NOW AVAILABLE IN:— 
sheets, strips, rods, and special shapes. 


Complete engineering and research facilities 
available. Send for “Bulletin No. A-942” 
which gives detailed information regarding 
Chace Manganese Alloy No. 772. 


wu CH ACE co 


f 


Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 
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the terminal becomes an integral part.of the wire and th 
joint between the terminal and the wire is stronge: 
than the wire itself. Foot operated or motor driven 
bench clinching devices are available for mass produc 
tion and hand operated tools with a large mechanical 
advantage requiring little force for operation are used 
for replacement and repair work in the field. 

The trend in the connectors has been toward the pro- 
vision of a perfect electrical and mechanical joint be- 
tween the wire and the terminal. First the joint be- 
tween the wire and terminal was improved by obtaining 
sufficient pressure for low electrical resistance. Then 
a sleeve was provided to extend over the wire insulation 
to improve the appearance of the job. Next this sleeve 
was crimped to the insulation to prevent bending of the 
bare wire at the end of the terminal but, instead, to 
distribute the bend over a larger, stronger area. Now 
this sleeve is insulated to reduce the hazard of ter- 
minals shorting out when not insulated or the elimina- 
tion of the extra operation of installing an insulating 
sleeve over the terminal after setting. - 


CONNECTORS FOR CONVENIENCE 


LEXIBILITY of wire harnesses has been increased 

greatly by the use of solderless connectors and 
disconnect plugs. These devices permit the sectional- 
izing of the electrical wiring system so that convenient 
size harnesses can be used and parts of the system can 
be removed for servicing without disturbing the whole 
harness or requiring the disconnection of many indi- 
vidual terminals. The single wire connectors are sol- 
derless, being attached in the same manner as the sol- 
derless terminals. They are available with knife blade 
contact made with two identical pieces formed to en- 
gage each other, or with two identical double pronged 
shaped elements which make contact by sliding into each 
other, as well as two prongs which engage a tubular 
connector. All the connectors are provided with an 
insulating sleeving and all have provision so that a pull 
of the wire will not cause them to open. However they 
all can be disconnected readily when pressure is applied 
properly. These single wire connectors also are com- 
bined with terminals so that the disconnect can be made 
rapidly at the terminal without loosening the as- 
sembly bolt. 

The multiple connector or so-termed disconnect plug 
is quite similar to a radio socket and the prongs to those 
of a radio tube but the number of terminals obtainable 
in a single connector is practically limitless. These 
plugs can handle up to 40 amp. and are available with 
more than one hundred terminals. The plug is polarized 
so that there is no danger of connecting incorrectly 
once the wiring has been connected to the plug. The 
plug and the prongs are available only with solder 
terminals because there is not sufficient room for the 
proper working of a crimping tool in the limited space 
available for connection. 

Methods of supporting the wire harness range from 
extreme simplicity to very complicated devices de- 
signed to relieve vibration or to protect the harness 
from other conditions peculiar to the product in which 
it is integrated. Often the wiring harness supports 
itself in the product or the wiring channel produces 
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this point Fast! 


When arcs hang fire, switch contacts 


A POINT TO REMEMBER! 


UKE THIS, Diamond - pointed 
break jaws confine arcing 
to the point . . . force the arc 
to break outside the current 
carrying area. Contact sur- 
faces stay clean . . . don't 
pit, don’t burn. 


NOT UKE THIS, When ordi- 
nary safety switches are 
opened, the arc leaps across 
the contact areas .. . along 
the jaws and blade. It hangs 
on longer, burns and pits the 
contact surfaces. 


become pitted and burnt . . . cause trouble. 
To avoid this, keep the arc away from 
the contact area—and put it out quick! 

Westinghouse Safety Switches do both. 
The diamond-pointed jaw forces the arc 
to break outside the current-carrying area. 
Contacts stay clean, last longer, need less 
care, provide better protection. 

For 575 or 600-volt circuits, Westinghouse provides extra 
protection—the exclusive “‘De-ion’’ arc quencher. Arcs are 
drawn into the grid chamber—divided—quenched quickly! 

Protect circuits with Westinghouse Safety Switches. Ratings 
up to 1200 amps, 600 volts. Call your Westinghouse Represen- 
tative today. Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. Dept. 7-N. J-21299 


OFFICES EVERYWHERE 


© Westinghouse SAFETY SWITCHES 
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FABRICATIONS 


— specializing 

in stamping, 

punching, drilling, sawing and 

machining of fibre parts—as- 

sure the utmost precision in 

every phase of production. Fab- 

rication to extremely close toler- 

ances offers the solution to innu- 

merable design problems. 

Baer vulcanized fibre products have 

high insulation qualities and are 

exceptionally tough and durable; phe- 

nol fibre parts are especially applicable 

where low moisture absorption is a fac- 
tor. Write for illustrated Bulletin 124. 


’ — Syaecifpy BAER FOR WASHERS, 
STAMPINGS, GASKETS, SPECIAL SHAPES, 
TERMINAL BOARDS AND BUSHINGS 


9-11 MONTGOMERY ST., HILLSIDE, NEW JERSEY 
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Metal locating pin. 
Will not break or tear 
off. 

Metal strap grounds 
metal cover. Keyed 
cover will not loosen 
or turn. Fully dust- 
proof. 

Bushing keyed into 
bakelite casing. Can- 
not slip or turn when 
locking nut is tightly 
drawn up. 

Center rail and termi- 
nal in one piece. Di- 
rect connection be- 
tween winding and 
'L” and “R” termi- 
nals, 

1500 v. breakdown 
insulation between 
winding. and = shaft. 


wound rheostat or potentiometer is a 


treme vibration and mechanical abuse, 


More than ever, Clarostat wire-wound 


must stand the gaff. Try them for 
yourself. 


Write for 
Literature 


ae Vor 


mem CONE VM latm nt Pk UN) Oh 


* The product of years of unceasing | 
development and constant refinement. 
This latest Clarostat Type 58 wire- | 
still tougher control. Copes with ex- | 


fully matching its electrical ruggedness. | 


controls are favored for assemblies that | 


sufficient support. Semi-rigid or rigid conduit usually 
is used when the wiring is on the outside of the machine. 
The hangers used for external conduit are usually domi- 
nated by appearance considerations. Ordinary pipe 
clamps furnish sufficient support but often more ornate 
support is used to enhance or blend with the appearance 
of the product. 

Ordinary pipe clamps also are used to support the 
wiring harness not encased in conduit. The harness is 
protected from abrasions by wrapping it with tape at the 
points where the clamps bear or by lining the grips 
themselves with fibre or rubber. 


FOR SPECIAL PURPOSES 


LAMPS designed and made for the specific function 

of supporting wiring harnesses are available. One 
is screwed on the wall of the product and consists of a 
ring which is snapped around the harness and is held 
closed with a lock. The ring is lined with extruded 
plastic or rubber cushions to protect the harness. An- 
other which eliminates the drilling of holes in the sup- 
porting member consists of a double clamp held in place 
with a single set screw. This hanger not only clamps 
the harness but also retains the structural member as 
the single set screw is tightened so simplifying the in- 
stallation problem. A third type of harness support 
is designed to isolate the harness from vibration of the 
supporting structure. It consists of a conically spiraled 
wire spring which is mounted to the member by means 
of a screw whose head engages the end of a cone. The 
other end of the spring has a clip which holds the har- 
ness. Since the spring can vibrate or flex in any 
direction it will cushion the harness from any external 
vibration that may be imposed. 


METAL MORE COMPLICATED 


ETAL braiding, used to shield the harness, compli- 

cates the hanging problems because it often is used 
where the harness itself is subject to vibration such as 
in the ignition system of airplane motors. To prevent 
the clip from injuring the braid a sleeve made from a 
tube or from a flat steel spring coiled to form a tube 
is used. Either sleeve is soldered to the braid so that 
it will not move in service and the hanger fastened 
around it. The tubular sleeve is used for most applica- 
tions but the coiled spring sleeve is used whenever the 
harness must bend near the support. 


Among those companies active in the wiring harness field and 


| including those who have been helpful in supplying data upon 
| which this article is, in part, based are: Adel Precision Products, 
| Aircraft-Marine Products, Alden Products, American Phenolic, 


Anaconda Wire & Cable, Avery Adhesives, Belden Mfg., Bentley 


| Harris, William Brand, Burndy Engineering, Cannon Electric 


Development, Carbide & Carbon Chemical, Connecticut Telephone 
& Electric, Crescent, Crescent Insulated Wire & Cable, Electric 
Auto-Lite, General Cable, Ideal Commutator Dresser, IIsco 


| Cooper Tube & Products, Irvington Varnish & Insulator, Howard 


B. Jones, Krueger & Hudepohl, National Band & Tag, National 
Varnished Products, New Jersey Wood Finishing RBM Mfg., 
Div. of Essex Wire, Rockbestos Products, H. B. Sherman Mfg., 
Suprenant Electrical Insulation, Thomas & Betts, Tinnerman 
Products, Titeflex, U. S. Rubber, Western Lithograph, William 
T. Wallace, and Whitaker Cable companies. 
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a quick 
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Buy more 
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/ MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


Mioiien: OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. © 1228 W. PICO BLVD., LOS ANGELES, CALIF 
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These parts developed by LF represent another 
advance in economical fabricating. They evolved 
from materials and methods pioneered by LF 
technicians on definite assignments. The third 
dimension in paper now becomes fact... and 
with it new applications for precise fabricated 
parts... specifically for electrical uses, and 
for many others. 

- The possibilities of this technique may help 
simplify your production. We welcome the op- 
portunity to discuss its applications, and will 
give prompt attention to inquiries. 


Lamicoid Fabricators Inc., 3600 Potomac Ave. 
Chicago 51, illinois 


Midwest Fabricators for Mica insulator Co. 


| 
Pd 


Specialists in fabricating laminated co, 
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1,000 deg. F as well as many naval purposes where it 
withstands the salt corrosion to a remarkable degree. 

A light amber colored liquid is available from one 
manufacturer which when applied to an object will air- 
dry in a half hour to a hard, flexible, transparent film 
which retains its properties to temperatures as low as 
minus 70 deg. F. The coating is highly corrosion re- 
sisting and approximately 0.0003 in. thick, not being 
inflammable when dry and possessing remarkable ad- 
hesion, resistance to water soaking, as well as high 
dielectric strength. 


AS TO CURRENT CARRYING PARTS 


INISHING of insulated current carrying parts is 
usually done by impregnation or painting with spe- 
cial liquids possessing high dielectric and low power 
factor properties. Application is usually by brush, spray 
or dipping methods. Many electrical parts consist of 
coils or layers of conductors whose insulation value is 
only nominal. It is usually desired to considerably in- 
crease the dielectric strength and moisture resistance 
of the insulation by saturating the entire structure of 
the component with a high quality dielectric finishing 
compound. Considerable air would be trapped in the 
many interstices of the coils if the object were to be 
simply sprayed or quickly dipped into a vat of insulating 
varnish. To do the job properly, the recommended 
treatment for such products consists of a careful pre- 
heating to drive out all moisture and as much entrapped 
air as possible. This is followed by dipping into hot 
insulating varnish in a vacuum tank. By maintaining 
the coil, armature, or other object under vacuum for a 
reasonable period, all entrapped air is displaced with 
varnish. The article is then cured by baking until it 
assumes a tough, flexible, wear and moisture resistant 
surface resulting in a product which will withstand 
long, trouble-free operation. 
As with finishing materials for structural parts, there 
are many types available for current-carrying parts, 
furnished for either air or oven drying. Air drying 


types are used chiefly for touch-up work and where the | 


available baking equipment is too small for the parts to 


be heated. With the use of infra-red, it is a rare occur- } 


ence when a part cannot be baked by rigging up some 
lamps to suit conditions. Of course, practically all pro- 
duction work is baked to reduce the drying time to with- 


| in a reasonable period. 


LAMICOID FABRICATORS INC: | 


Insulating finishes have followed the trend into the 
field of synthetics, materials of this type being available 
with high dielectric, thermal, arc-resistant and oil-resist- 
ant properties which form a rare combination ideal for 
most electrical components. 

A popular finish of this type is a red oilproof enamel 


| composed of synthetic gums and vegetable drying oils 


| having remarkable flexibility, thus stretching and con- 


_ requires 4 to 6 hr. to air dry, somewhat longer than 


tracting as the current carrying parts expand and con- 
tract during their heating cycle under load. The finish 
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ABOVE ALL 


in an electrical circuit is protection for the circuit and for all the 


equipment on it. For this purpose there is nothing superior to 


SHAWMOUT SHUR-LAG RENEWABLE FUSES AND LINKS 


Shur-Lag fuses are the simplest, sturdiest, and most serviceable time- 
lag fuses made, and the quickest and easiest to renew. They are the 
safeguard you should have to give your circuits full performance 
and protection at all times. 


FUSE MAKERS SINCE 1893 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 
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NON-FERROUS AND 


STAINLESS FASTENINGS 


— you have a toothache you go to a dentist. 
When you need legal advice you go to a lawyer. 
Both men are specialists. 

By the same token . . . when you need non-ferrous 
and stainless fastenings come to the house that 
specializes on them . . . Come to the Harper Organi- 
zation which is concerned exclusively with the manu- 
facture of bolts, nuts, screws, washers, rivets and 
specials of Brass, Copper, Naval Bronze, Silicon 
Bronze, Monel and Stainless . .*. an organization not 
concerned with common steel. 

This specialization brings refinements in product 
quality and “extras” in service to customers that are 
most rare. Start these “‘extras’’ your way by writing 
on your company letterhead for a ‘complimentary 
copy of a 4 color, 104 page catalog and reference 
book. 


THE H. M. HARPER COMPANY 
2609 Fletcher Street © Chicago 18, Illinois 


BRANCH OFFICES: New York City + Philadelphia 
Les Angeles « Milwaukee « Cincinnati « Houston 


Representatives in Principal Cities 
<tr 
HARPER yo 
y 


BRASS - BRONZES - COPPER . MONEL 
STAINLESS STEEL 
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other finishes, but the resultant finish is tougn and elas 
tic to such an extent that it will not chip or crack eve: 
after long periods of service. 

The synthetic materials of the alkyd resin base typ: 
produce finishing varnishes of remarkable heat, mois 
ture, oil and chemical resistance. They also have ex 
ceptional arc resistance and are therefore used for sur 
face finishing of armature and field windings of motors 
and generators as well as for control equipment such as 
after long periods of service. 


SHELLAC SUPPLY LIMITFD 


HE source of supply of shellac, India and Burma, 
being cut off, has practically stopped importation of 
pure shellac which had many uses in the electrical parts 
of devices. Few suitable substitute shellacs have been 
produced which will stand up satisfactorily as a coating 
material to replace the imported product. Use of syn- 
thetics with their longer curing period has been adopted 
as the best substitute under the circumstances and is 
being made to fill the bill as best it can. 

Both the supplier and the specifier of finishes for 
electrical devices should be familiar with a few of the 
many testing devices used to assure correct properties 
of the applied coating. Finishes of various components 
of the same device should match in color, lustre and 
thickness of coating so that proper fit and matching will 
obtain in the assembled product. 

Probably the most important problem in finishing is 
to obtain uniformity of color. The human eye is a poor 
judge of shades, the personal element entering to a great 
extent. We must, therefore, turn to science to give us 
an absolute measure for the comparison of color and 
the device which has been constructed for this purpose 
is the spectrophotometer. This instrument breaks up 
the light from the sample color plaque into its basic 
components and measures the quantity of each basic 
wave length or color. Hence in making additional 
batches, it is possible to get a comparison check and find 
the component color or colors which may be lacking to 
get a perfect match. This device enables the specifier 
to require such proportions of various pigments that 
the required color chosen by the engineer, industrial 
designer, or artist in the sample product will be ac- 
curately reproduced in quantity production. 

Another factor of importance is the thickness of coat- 
ing applied to the object being finished. A small, simple 
testing device is available for the measurement of the 
film applied to ferrous surfaces. The measurement is 
determined by the air gap formed in a magnetic circuit 
consisting of the gage head, layer of film being tested 
and metal surface of the product. The layer of film 
which must be nonmagnetic forms two air gaps in the 
magnetic path. A meter is used to indicate the length 
of this gap and is calibrated in mils (thousandths of an 
inch). The gage head weighs but 3 oz. and hence is 
readily moved to any point on the work where the thick- 
ness of coating is to be measured. The result is ob- 
tained instantly from the easily read scale of the meter. 

This gage is very useful around any plant where non- 
destructive testing and checking of uniformity of finish 
is to be performed. The device can be provided with 
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Porcelain users are doing remarkable 
things with this time-tested insulating 
material. Vastly improved moulding 
techniques plus carefully controlled 
baking make possible complex de- 
signs which adhere to rigid physical 
requirements. 


Here are a few pieces designed by 
men who know what modern porce- 
lain insulation can do. By meeting the 
test now, porcelain shows itself ready 
and able to fit into your civilian pro- 
duction program. Any of the compa- 
nies listed below will gladly show you 
how to employ porcelain insulation 
efficiently and economically in elec- 
trical components and appliances. 
Write or phone today! 


Sponsored by the following Members of 
ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 
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ACROMARKER 
STAMPING MACHINE 
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several ranges, the standard low scale being from 0 to 
8 mils and the high scale obtained by the flip of a toggle 
switch, is from 5 to 100 mils. This instrument may also 
be used to measure the thickness of non-ferrous electro- 
plating such as copper, nickel, chromium, etc., as well 
as papers and fabrics which must be laid out flat on a 
steel table. It is simple to operate and will greatly fa- 
cilitate obtaining uniform coatings on all types of fer- 
rous surfaces, a factor which is important for uniformity 
of product, elimination of defectively finished parts and 
improved quality of output. 


TO MEASURE GLOSS 


OW on the market there is a goniophotometer 
N or gloss-meter which is used to measure the gloss 
of a finished surface in terms of relative apparent re- 
flectance, that is, the reflectance that a perfectly diffus- 
ing reference surface requires in, order to yield the 
same brightness as the sample under the same condi- 
tions of illumination and viewing. The instrument is 
calibrated from 0 to 100 per cent of the reflectance of 
the reference specimen. The direction of the incident 
and reflected light can be varied through an arc of 70 
deg. from normal to the test surface. 

This instrument consists of the photometer box on 
which the reference specimen and test sample are 
mounted. Within the unit, the light source and photo- 
cells are supported on adjustable brackets which per- 
mit accurate directional control of the incident and re- 
flected light beams. 

Control and measuring units are incorporated in a 
separate receptacle, the measuring being accomplished 
by setting the dials of a precision potentiometer until a 
zero reading is obtained on the galvanometer which is 
self-contained. The device is corrected for variations in 
lamp intensity and has many other accessories which 
compensate for the many small errors which usually 
creep into devices of this type. It may be used in a 
diffusely lighted room and results obtained with pre- 
cision accuracy. 

There are many other devices used for testing the 
various qualities of finishes, most of them being destruc- 
tive tests on sample chips or on the material in the liquid 
state. The final check, however, should be made by 
nondestructive tests on the finished product since many 
variables enter into the application and curing of the 
finish which preliminary tests cannot disclose. 


H. J. HOFFMAN, Sales Manager, Power Tube Div.. 
Machlett Laboratories, Inc.— 

“Wholly apart from the revolutionary effect elec- 
tronics is having in the fields of communication, enter- 
tainment, and public health, its contribution, on an ever 
broader basis to the advancement of industrial processes 
and techniques would, in itself, plant it firmly among 
man’s outstanding achievements. The electronic in- 
dustry is young. It is today experiencing, primarily 
because of the stimulus of war, a mushroom growth 
with its attendant dangers. It must have wise counsel 
and guidance to assure a healthy development and the 
effective application of its efforts in the public interest.” 
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TOUGH MOTOR JOB? 


“Double the horsepower, increase pumping 
capacity 50%, cut the weight to one-third.”’ 


These were the requirements when Star re- 
sumed production of submersible pumps for the Navy at 
the outbreak of the war. Developed by Star after the 
first World War, pumps were required to deliver water at 
a rate of 135 gallons per minute at a head of 35 feet— 
to operate only a few hours at a time. And now—double 
the head to 50 feet—ipcrease delivery to 180 gallons per 
minute, provide contin operation! 


STAR ELECTR 


OTOR COMPANY 


... AND HOW! 


Star engineers—Specialists in ‘TIGHT SPOTS'’—met the 
requirements and surpassed them—with motors that ex- 
ceed the pumping requirement of 180 gallofs per minute 
—that have operated continuously on test 6271 hours at 
a time, to pump 75,252,000 gallons of water. That's 
314,365 tons of water—and still going strong! 


Perhaps you'll never need a motor to meet such extreme 
needs. But isn't it a satisfaction to know that your motor 
requirements can receive the same STAR engineering? 


NEW JERSEY 


BLOOMFIELD, 


@ Time: October, 1943. Scene: The Coral Sea. An American cruiser is 
torpedoed; water is pouring in through a huge hole below the waterline. 
Forward gun turrets have been shot away. Powder-fed flames leap 

ast-high. Jap shells inflict additional damage as the cruiser turns from 
the scene of battle, supposedly in sinking condition. But she doesn't 
sink! Submersible pumps go into play as seamen stuff gaping holes with 
blankets, mattresses; shore up bulkheads. With the help of Submersibles 
the battle with the sea is won, the U. S. Cruiser lives to fight again. 


POWER PACKAGED AS YOU NEED IT 


(STAR MOTORS 
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and in the Peace to Come 


McGILL “Solidend” MULTIROL Bearings 
have been and are playing a part in the 
greatest effort American Industry has ever 
made. They will have a big part in the peace 
to come. For industry is discarding older 
standards for new and better ways. McGILL 
“Solidend” MULTIROL Bearings give greater 
bearing efficiency, thus helping reduce op- 
erating costs. Send for Bulletin SM-42. 
BEARING DIVISION — 1050 N. Lafayette St. 


cf MANUFACTURING CO., INC 
16) ee VALPARAISO INDIANA 








LABORATORY QUALITY CONTROL 


(Continued from p. 113) 


convinced of this, the activity has their confidence and 
their full support in bringing about corrective action. 

The value of this activity will be much reduced if the 
weekly meetings cannot reach agreement without argu- 
ment. Emphasis must be placed on a continued striving 
for quality. Perfection will not be reached, but only by 
a continuing drive will a high level be maintained. A 
rise in the trend chart indicating an increase in the 
defects found is indicative of loss of control and imme- 
diately raises the question as to what has gone wrong 
and what can be done to correct it. 

A group of representative trend charts is shown in 
accompanying figures, These are’ based on actual find- 
ings, but they have been modified for the purpose of 
illustration. It must, of course, be realized that this 
inspection is critical and that it presents a pessimistic 
picture. Many defects reported here can be corrected 
readily and others represent appearance defects that are 
often not objectionable (to the average customer). A 
searching inspection is made of the interior of the de- 
vices as well as the exterior which is also not cus- 
tomarily done by the customer. It is only fair to point 
out that the majority of the defects represented by 
these charts were corrected at the factory before the 
apparatus was shipped. . This, of course, applies to the 
balance of the apparatus as well as sample lots. 

The magnitude of customer rejections follows quite 
definitely the trend of these charts when allowance is 
made for the lag between the time of manufacture and 
the receipt of the customer’s comments. The actual 
number of rejections as stated above are but a fraction 
of the number shown. 

It has not been found practical to sample on a basis 
of much greater than 1 per cent for a high production 
line. However, for a low production line the samples 
may be as high as 10 to 15 per cent. In order to level 
out the chart and give a more representative picture, 
charts on small production items are used. Here a 
traveling group is used taking a unit of approximately 
one month’s samples. As new samples are taken for a 
current week, a like number of perfect devices is 
dropped from active consideration. 


No attempt is made to set limit lines as action lines 
on these charts. It is convenient to plot as a reference 
the average percentages for the past six months’ period 
for comparison. The very fact that the occurrence of 
any epidemic defect obtains immediate action, results 
from the detailed analysis of the defects simultaneously 
with their finding. 


COMPACT: WEIGHT: 
“4 IN HIGH Vey et , q 1, POUNDS 
2% IN DEEP 
2) IN WIDE 


CORRECTIVE ACTION AT WORK 


HILE final responsibility for corrective action 

does not rest with the laboratory, a considerable 

amount of work of a constructive nature is done there 
to assist in bringing about the necessary remedy. 

The sample selection and testing are under the super- 

vision of an experienced engineer who is a part of the 
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Opens Up 
New Sleeving Advantages 


PROVE TO YOURSELF THE NON-FRAY- 
ING, FLEXIBLE QUALITIES OF BH EXTRA 
FLEX FIBERGLAS SLEEVING 


MAKE THis simple test right at your desk and you'll 
see that here at last is a truly non-fraying, flexible 
sleeving. Just take a length of BH Extra Flexible 
Fiberglas Sleeving and jam an ordinary key into 
one end. Turn it around and push it up and down 
in the sleeving. Notice how the sleeving spreads 
but doesn’t fray. Now do the same with a similar 
size piece of your present saturated sleeving. It 
breaks and frays. Further abuse unravels it. But 
BH Sleeving stands up under rough handling and 
severe service alike. 


BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 


NON-FRAYING + FLEXIBLE - HEAT-RESISTANT + NON- 
INFLAMMABLE - WATER-RESISTANT - VERMIN-PROOF 
NON-DETERIORATING - HIGH DIELECTRIC AND YARN 
STRENGTH - NON-CRYSTALLIZING at LOW TEMPERATURES 


BH Sleeving is woven from choicest continuous- 
filament Fiberglas yarns and treated by an exclusive 
BH process that gives it stamina and pliability. 
Natural properties of Fiberglas as an insulator are 
virtually unequalled. So why: be content with any 
less efficient sleeving? You’ll want to try the BH 
test yourself. BH Sleeving is available in all sizes 
from No. 20 to 54”, inclusive. Write for samples 
of specific sizes today and be convinced. Bentley, 
Harris Manufacturing Co., Dept. M, Consho- 
hocken, Pa. 


‘ 


TED MAGNETO TUBING » NON-BURNING FLEXIBLE 
SATURATED AND NON-SATURATED SLEEVING 


| BENTLEY, HARRIS EU PN TCR ate 


Conshohocken, Penna. 





TRANSFORMERS by DOYLE... 


Fully enclosed transformers, ranging in 





COILS BY DOYLE... 


Typical of Doyle 
products are coils of 
various electrical speci- 
fications, ranging in 
weight from ai few 
ounces to several hun- 
dred pounds. Such coils 
are produced as form 
wound, layer wound, 
bobbin wound. 


size from a few watts to several kilowatts 
capacity are regular items of manufacture 
by Doyle. Smaller units, such as filament 
transformers, audio transformers and filter 
reactors are often mounted in channel 
frames either with or without side shells. 


* 


‘““One Good Turn—or a Million’’ 


games w. DOYLE inc. 


2734 WN. Pulaski Rd., Chicago 39, Illinois 


Fully Enclosed 
Transformer, 













laboratory supervision. He frequently consults with 
other members of the laboratory organization and makes 
suggestions to the engineering department directly or at 
the weekly meeting? There is a free interchange of 
ideas between the groups. 

Corrective action may involve a design change, a 
special inspection, a changed manufacturing method, 
the training of an operator, or the substitution of a 
material. Production may have to be held up until the 
correction is made or not, depending upon the situation 
and the corrective measure at hand. 

The basis of good corrective action is the early find- 
ing of difficulty, as most usually the corrective steps 
necessary are obvious once the trouble is known. There 
are, however, subtle difficulties which require thorough 
investigation of the design or manufacturing process to 
detect the basic cause and trouble. 

In such an instance the laboratory is frequently asked 
to assign personnel to follow devices through the manu- 
facturing process, making a step by step study. Here, 
the sampling group does not do this work but carefully 
follows the program. 

A further service is offered by compiling once a 
month for general distribution a listing of the various 
types of defects found together with their frequency of 
occurrence. This listing is carried back several months 
so that it shows trends in the frequency of occurrence 
of the individual defects and gives an overall picture of 
whether or not the steps taken to correct these troubles 
are gaining or losing ground. These monthly sum- 
maries are readily compiled and quite carefully scruti- 
nized by the groups responsible for the corrective action. 

Experience has shown that the activity well supports 
the time and expense involved. In numerous instances 
defects have been found and corrections made that have 
saved money, time, material, and customer good will. 


DUAL - RATED MOTORS 
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the same power at both the high and the low speeds 
which means that as the speed decreases, the torque in- 
creases. This condition applies in the case of machine 
tools and other metal reducing machines where the 
heaviest cuts are made at the slowest speed and the light- 
est cuts at the highest speed. The second and third 
classifications should be chosen to match as closely as 
possible the character of the demand and a well-selected 
choice will result in a considerable conservation of power 
and consequently a saving in cost of energy. 

With this type of motor, the speed changes are ac- 
complished by selective groupings of the pole wind- 
ings. Thus, a motor having eight poles and operating 
on 60 cycle current will run at 900 rpm. but if the pole 
grouping connections are changed so that but four of 
the poles are effective, the speed will increase to 1800 
rpm. Such pole grouping is accomplished by a single 
winding, known as a consequent pole winding, but the 
relative speeds will always be in the ratio of two to one. 
Other speeds and speed ratios may be obtained by the 
use of a double winding, or two separate ones. Speeds 
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WiLL YOU NEED 


MOLDED PLASTICS ? 


if your new or improved postwar products will 
call for molded plastic parts, we suggest your 
consideration of The General Industries Com- 
pany as a dependable and capable source of 
supply. 

We're among the largest custom molders of 
plastics in the country. We have all kinds of 
equipment for compression, transfer and injec- 
tion molding. We can do big jobs or little ones, 


in any quantities. 


In addition to excellent equipment, we have 
also that experience gained over a long period of 
years and thousands of different kinds of jobs. 
We have engineers who know how to get the 
most out of the various kinds of plastic materials 
. . . to select the one which will work best for a 
specific application. 

And we know mold making. We know how to 
make molds that will turn out the desired shapes 


fast, economically and within specified toler- 





ance limits, with smooth, fine finish. If inserts are 


included . . . well, we’ve done some pretty com- 
plicated parts that called for the utmost in 


ingenuity and resourcefulness. 


Right now, we're busily engaged in molding 
plastics for Uncle Sam. But when that business is 
satisfactorily concluded, we'll again be in the 
market for industrial business from our old cus- 


tomers and, we hope, some new ones, 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA ° . OHIO 


THE 







Bo ft 


NDUSTRIES 
COMPANY 


MOLDED i PLASTICS 


Molded Plastics Division ° Elyria, Ohio 


Chicago: Phone Central 6431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 Philadelphia: Phone Camden 2215 
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in a different ratio than two to one are possible by the 
employment of two windings but, in accordance with 
War Production Board regulations, L-221, “All alter- 
nating-current, multi-speed motors shall be single wind- 
| ing, except motors for use on metal reducing machinery, 
| hoists, elevators, centrifuges, and single phase and two 
phase two speed motors.” 
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Ti IS A matter of 


policy with STRONGHOLD that all 
orders or inquiries pertaining to 
fastening products are of EQUAL 
IMPORTANCE, regardless of the 
size of the order or the size of the 
company from which it comes. 


STRONGHOLD serves many of 
America’s industrial giants whose 
use of fasteners run into astronom- 
ical figures. It also serves, with 
equal promptness and concern, 
thousands of smaller companies 
whose use of fasteners is limited — 
but equally important in the con- 
struction of the products they make. 
We welcome your inquiries for sam- 
ples or prices of either standard or 
special screw products. You willhear 
from us promptly. 

U's faster te telephone 

Call WHitehall 4680 


MANUFACTURERS 


SCREW PRODUCTS 
212 W. Hubbard St. Chicago 10, Ill. 







































FR BRUCE adeeaon motors for 2-rating specifica- 
tion up to 5 hp. As shown (A), commutator and 
brush rigging details are visible. B—Another form of 
single phase motor. This is of the condenser type espe- 
cially suited to blower or fan drives. 

















The hp. output of any motor is a factor of both speed 
and torque so that a two-power motor must have pro- 
vision for controlling the speed. The normal power 
output of the motor will be the hp. developed at maxi- 
mum speed while the power at minimum speed will be 
determined by the construction of the motor. 

The duty of the constant hp. motor has already been 
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Supplying the precise type of wire and cable to 
meet the specific problem of your product is a 
speciality of Auto-Lite. Years of experimentation 
to achieve characteristics like increased heat re- 
sistance and improved performance lie behind 
every reel of Auto-Lite’s electrical wire and cable. 


RADIO WIRE 


hook-up, serials, 
lead in, sacl ae 
metal shielded types. 


Ample manufacturing facilities permit custom- 
made production whenever necessary, and a 
firmly established reputation for dependability 
assures specified performance, 

For help on any wire or cable problem that you 
may have, write to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO Wire Division PORT HURON, MICH. 


TUNE IN AUTO-LITE’S GREAT RADIO SHOW “EVERYTHING FOR THE BOYS” —EVERY TUESDAY NIGHT—NBC NETWORK 
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FOR BETTER MACHINES AND APPLIANCES 


OIL-RETAINING Po 
BRONZE BEARINGS 


Pre-eminent in the field of Lubricant- 
Retaining Bearings. Write for Bulletin 
and Stock List of many shapes and sizes 
for Immediate Shipment * Bound Brook 
Oil-Less Bearing Co., Bound Brook, N. J. 
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If We Were pa | | 
To Design a 
Transformer 
For You... 


. . our first objective would be to 
create a unit that would serve you in 
a completely satisfactory way. It would 
therefore be important that you provide us with as much detailed 
information as possible. 





For an Audio Transformer this data would include — impedance 
ratio, primary and secondary load impedances, value of direct cur- 
rent involved in any windings, operating voltages and frequency 
range with degree of uniformity over entire range. In some in- 
stances it might be necessary to specify phase angle, accurate | 
impedance in one direction or the other, perhaps insertion loss, | 
size and type of mounting. To aid in supplying the information, | 
especially for units approaching the limits of practicability, it 
would be helpful to send us a statement or sketch outlining the | 
actual operating conditions. In designing Power Transformers or 
Inductors, it would be important to have similarly complete data. | 


in endeavoring to secure optimum transformer performance, ADC 
takes all of these involved factors into consideration before a 
single unit is approved for production. 


New ADC Catalog Available! 


Write for ADC Catalog No. 15. 


YER Ole lll Pee 








mentioned and its adaptability to machine tools and 
similar units. The constant torque motor is suited to 
the operation of such products as require the same 
torque regardless of the speed, such as printing presses, 
conveyors and stokers. 

The variable torque machine is especially adapted 
for driving fans, blowers and such products as require 
diminishing amounts of power as their operating speeds 
are reduced. With ventilating fans, for example, the 
power requirements are in proportion to the cube of the 
speed, thus indicating that a motor whose power output 
decreases as the square of the speed will provide ample 
power requirements. 

A special two-power type of polyphase motor is an 
adjustable speed machine which, while built for a com- 
plete speed range, may be used as a two-speed, two- 
power motor will deliver its hp. in practically direct 
proportion to its speed. The speed, and consequently 
the power output, may be controlled by hand either di- 
rectly at the motor or from some remote point. This 
motor may be compared with the wound-rotor induction 
unit having its primary winding in the rotor and its 
secondary in the stator.. There is also an adjusting 
winding in the rotor, similar to a dc. armature winding, 
which is connected with a commutator. Two brush 
holder yokes are arranged to shift in such a way as to 
vary the voltage on the secondary winding. One end 
of each phase of the stator is connected to brushes on 
one yoke and the opposite end of each phase is con- 
nected to the brushes on the other. When the brushes, 
to which each end of a secondary phase is connected, are 
on corresponding commutator segments the adjusting 
winding is in effect idle, the secondary winding is 
short-circuited and the motor runs as an induction 
machine at the speed determined by the number of poles 
and the frequency of the supply current. 

If the brushes are moved apart, a section of the ad- 
justing winding is caused to generate a voltage to bal- 
ance that impressed upon it by the adjusting winding, 
thereby causing the motor to change its speed. Thus, 
by determining the proper brush position for maximum 
and minimum power outputs, the motor becomes a two- 
output machine which is normally rated on a constant 
torque basis. 


SPECIAL PURPOSES 


OME two-ouput, two-speed motors are built espe- 
S cially for the operation of elevators where it is neces- 
sary to obtain a definite low speed from which the car 
can be stopped at a point reasonably close to the floor 
landing. The ratio of high speed to low speed is deter- 
mined for any elevator by the landing speed desired 
which may be as high as 125 ft. per min. or more. Low 
landing speeds make it easier for an operator to obtain 
close stops with less inching. When the car is operated 
with automatic control a low landing speed of 30 to 50 
ft. per min. is desirable. 

The two outputs of such elevator motors are obtained 
by the use of separate windings which. are superim- 
posed in the same stator slots which makes it unneces- 
sary to disconnect the motor from the line during change 
from one output to the other. This arrangement forms 
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Canton Cualiiy Cordleol requires tools and dies 
of exceptionaily close tolerances. So to meet our standards 
we make our own. 

That's doing it the hard way but it’s worth it. For now 
we have a tool and die manufacturing plant second to none 
in precision, accuracy and general excellence of product. 

It’s an organization of skilled tool makers, none with less than seven 
years experience. These expert craftsmen work with the best equipment and 
the finest materials. It is a big plant with a capacity many times our ordinary 
needs. But this production margin means better tools, more efficient ma- 
chines, replacements long before exhaustion and thus, of course, connectors 
we're proud to identify with the Cannon trade mark. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 

Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto : 
\ a2 

Representatives in principal cities — Consult your local telephone book \r ak 







Cannon AN Bulletin free on 
request. Address . A-118 
Cannon Electric Develop- 
ment Co., 3209 Humboldt 
Street, Los Angeles 31, Calif. 
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Let Us Help You 
Sas rt 


Today... 

all of us are doing 
things with products 
that yesterdayseemed 
impossible — greater 
loads — smaller sizes 
—lighter weights, de- 
mands that engineers 
“tear their hair” over. 


Tomorrow... 
when “V" day comes 
the Consumer will be 
making demands and 
we in industry will 
have to be ready to 
meet them. The ex- 
perience gained on 
the war production 
front will be in good 
stead in producing the 
post war products. 
We've learned a lot 
and we offer you this 
experience for your 
present and post war 
production. 


When You Need 


Strip Resistors 

Porcelain Core Resistors 
Special Resistor Windings 
Standard Heating Elements 
Special Heating Elements 


Try Tuttle First! 


— 


HEATING 


ELEMENTS 


* 
Write for 
Bulletin S-101 
Dept. 1 
a 








an exception to the general rules of the W. P. B. as ele- 
vator motors are one of the few specifications for which 
more than a single winding is allowed. With the use 
of separate windings, the limitations of a two to one 
ratio of outputs, as in consequent pole machines, does 
not apply and the ratio of high and low speeds may be as 
high as 6 to 1. 


WITH DC. POWER SUPPLY 


NY SHUNT-WOUND, de. motor may be used 
A as a two-output machine by the selective control 
of the field strength. The stronger the field of any 
such a motor, the slower will be its speed and conse- 
quently shunt-wound motors are designed with a field 
of sufficient strength to give the desired low speed out- 
put. Weakening of the field causes the motor to speed 
up and, in so doing, the torque becomes less since it is 
proportional to the field strength. Theoretically, due 
to the relation of torque to speed, the hp. output of the 
motor remains constant. This statement is subject to 
slight modifications under some conditions but, in gen- 
eral, it correctly describes the action of a shunt machine 
which may therefore be classed as a constant hp. motor. 
By determining the amount of field resistance necessary 
to bring the motor up to high speed, and using a fixed 
resistance, the transfer from low-speed to high-speed 
rating, and the reverse, a change in power output is 
simply a matter of switching the resistance into and out 
of the field circuit. 

There are many practical specification points for this 
type of two-ouput motor, one of the principal of which 
is for the operation of metal-removing machine tools 
where the ouput of such a motor practically parallels 
the demand of the tool. 

A two-power rating may be obtained from a com- 
pound wound, dc. motor by having the series field 
separate from the shunt field. with provision for con- 
necting or disconnecting the series field from the motor 
circuit directly. + 

Such a motor is employed for both starting and ac- 
celerating a product that has heavy inertia resistance 
but that, once started, may be operated with compara- 
tively little expenditure of power. An example of the 
use of such a motor is illustrated by its integration 
within a centrifugal extractor which has a heavy rotat- 
ing member, requiring far more power to start than to 
run at normal speed. 

There is a mechanical method of obtaining a two- 
power rating from a constant-speed motor by use of a 
two-speed reducer which is controlled by shift lever. 
This is employed in cases where a speed slower than 
that of the motor to which it is attached is desired as it 
combines both speed reduction as well as two-power 
changer. With the control lever in one position, the 
motor drives the output shaft through a small pinion 
which imparts a low speed to the main output shaft. 
By shifting position of the control lever, the output shaft 
is driven through a larger pinion at increased speed: 

sy selective design of the reducing gearing, the speed 
ratio may be made to suit any desired requirements and 
the horsepower output at high and low speeds respec- 
tively may be proportioned for any relative value. Since 
the speed and power outputs are based upon the selec- 
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@ WITHSTANDS A SUSTAINED HEAT OF 


Manufactured by impregnating a continuous 
fibre, soda-free Fiberglas Cloth, with a 
Pyotr Ml: ul ee Mey od 
Oe Sh ese | ed 
to its resistance to high sustained heat... 
has good dielectric strength, low power 
factor, high mechanical strength and excep- 


tional low,temperature flexibility. 


Available in full width rolls, in 
TT Sel h a eee ee alee la 


in sleeving. Write for data sheet. 


NEW JERSEY WOODFINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT WOODBRIDGE, N. J. 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 
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* WRITE FOR BULLETIN 8&-D * 
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. eTHIRD AND VINE STS. * CINCINNATI, OHIO 


Ta AIL 
SPROCKETS 


IN STOCK... 


Send blueprints or speci- 
fications for quotations, 
you assume no obliga- 
tion. 


AATEC 2 OOM A 


N ADEQUATE STOCK consisting of over two 

A thousand types and dimensions, all embodying 

the engineering experience and research of CULLMAN'S 
— many years in the field. Sprockets to fill special require- 
ments can be produced with accuracy and precision at 
low cost. Roller, block and high speed silent chains are 


CULLMAN Sprocket Catalog E. 






1352-E ALTGELD ST. CHICAGO (14), ILL. 
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carried in large inventories. = 
= Write today for the = 
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tion of intermediate gearing, a standard motor of 1800 
rpm. is generally used although the employment of a 
slower speed motor is entirely feasible when very low 
output speeds are involved. The ratio of high speeds 
to low speeds thus provides an exceptionally wide 
selection of both speed and hp. outputs. It further 
avoids the need of elaborate electrical control as a simple 
starter for the motor is all that is required. 

Both the motor and the reducer may be in separate 
units which are mounted on a common baseplate, or the 
motor may be carried in a cradle frame so that the two 
units constitute an integrated unit. This type of re- 
ducer is widely employed for driving calenders in paper 
mills and, in special cases, its scope is widened by the use 
of triple reduction gearing. 


Among these manufacturers offering adjustable, two-ouput 
motors, many of whom cooperated.in making available data 
upon which this discussion is, in part, based are: Allis-Chalmers 
Mfg., Louis Allis, Baldor Electric, Burke Electric, Century 
Electric, Crocker-Wheeler Electric Mfg. Div. of Joshua Hendy 
Iron Works, Delco Products Div. of General Motors, Electric 
Specialty, Fairbanks, Morse, General Electric, Howell Electric 
Motors, Leland Electric, Reliance Electric & Eng., Star: Electric 
Motor, Valley Electric, Wagner Electric, B. A. Wesche Elec- 
tric, and Westinghouse Electric & Mfg. companies. 





WASHINGTON SAYS 





(Continued from p. 120) 


to priority referral shall be offered successive job op 
portunities “‘on the basis of their relative urgency in the 
war effort, giving due consideration to the individual’s 
occupational qualifications and his prior rate of pay or 
earnings.” It is added that he shall not be denied suc 
cessive job opportunities except in special cases. 

The third declaration deals with the limitations that 
may be placed on the jobs offered a man. Mr. McNutt 
pointed out that a regional or area manpower director, 
after consultation withgthe appropriate management 
labor committee, may glermin that the labor demands 
on an area or region Kannot be met unless limitations 
are placed on the number of jobs offered a worker. In 
such cases a limit on the number of jobs offered may be 
set under the following conditions: No limitation shall 
be placed upon the umber of jobs of substantially equal 
or greater manpower urgency which may be offered ; no 
such limitations shall be applicable to a job offer which 
the worker has good cause for refusing; and the refusal 
of a worker, without good cause, to accept a job opening 
shall not prejudice his right to be referred thereafter 
to job openings in the same order and in accordance 
with the same standards and procedures as are ap- 
plicable to any worker eligible for referral. 

In calling for the establishment of a national priority 
system for the employment of male labor WMC cited 
three cases in which a worker may be referred to other 
than an essential job—when he is not ,needed for any 
essential job in the area; when he is unable to accept 
an essential job outside the area, and when his ac- 
ceptance of an essential job would result in undue 
hardship or when there are special emergency circum- 
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This Dumore Motor 
Reports Its Progress 
and Accurately 


onstantly 


In conjunction with motor Actuation of a valve, a 
door, or some other devic¢ of limited travel, it is 
frequently desirable to relay an indication of the 
momentary position of the mechanism to a remote 
point—for instance to A central instrument panel 
where an individual cgntrols multiple operations. 

A position indicatihg potentiometer, as an in- 
tegrated design featufe of certain Dumore motors, 
efficiently provides this remote position indication, 
and is today a wid¢ly accepted feature of military 
aircraft applicatiohs such as cowl flap and cooler 
flap actuators. Since such flaps are out of the pilot’s 
range of vision, fie cannot tell by direct observation 
how far open they are. Yet he must know this since 
the degree of flap closure is a significant factor in 
the operating/ efficiency of his plane. A dial on his 
instrument panel, electrically connected to the 


““MOTOR-PLAN” your post- 
war products now with these 
DUMORE FEATURES in mind! 
© Gear Reduction Units © Magnetic 
Brakes ® Magnetic Clutches ®@ Slip 
Clutches © Over-running Clutches © Thermal 
Overload Protectors © Position Indicating Poten- 
tiometers © Limit Switches © Governors 
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potentiometer in the Dumore actuating motor, 
provides the constant and accurate position in- 
dication required. 

Every one of the thirty-odd Dumore Aeromotors 
has similar characteristics or features of drive and 
control particularly designed to meet the require- 
ments of its specific job. These varied and numer- 
ous features will enable designers of electrically- 
driven devices for the post-victory market to pro- 
vide new performance, new design, new manufac- 
turing economies and new sales appeal. 

Complete information on the characteristics and 
special features of Dumore motors now on war 
duty is available. While production facilities are 
devoted to such applications, Dumore engineers 
will gladly cooperate with forward-looking de- 
signers and manufacturers in motor planning post- 
war products to make full use of the distinctive 
features of the new Dumore Motors. Write fully 
or request a Dumore Motor Catalog without obli- 
gation. The Dumore Company, Motor Division, 
Dept. MH20 Racine, Wisconsin. 


DUMORE 


HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 
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» eunUS BUY MORE WAR BONDS y& 


- The distinctive, penetrating glow of Neon 
Lamps is enhanced by this “SIGNAL" Pilot 
Light. Features o full-view plastic head 
which permits visibility of the glow from 
all.angles. Head unscrews from front of 
panel, facilitating replacement of lamps. 
ASSEMBLIES COMPLETE WITH LAMPS: 
We can supply any G.E. or Westinghouse 
Lamp together with the required Pilot 
Light: We manufacture a complete line 
for every use in Aircraft, Marine, Radio, 
Electronic, and Electrical apparatus . . 

Send sketch for prompt estimates and 
suggestions. Write for Catalog. 


A i 


SIGNAL CVT 


A a pl be (dette. 


894 BROADWA NEW YORK 3, N.Y 























stances or when there is some other good cause for pre- 
venting his acceptance. 

The right to appeal is safeguarded for both employer 
and employee. The statement to the field concludes 
with the following declaration : “Any person who claims 
that any action taken, action denied, or ‘decision ren- 
dered with respect to him, with respect to his employer 
or with respect to any of his workers under a priority 
referral program, is unfair or unreasonable as applied to 
him or is inconsistent with these or other applicable 
policies and standards or with applicable regulations or 
programs, may appeal from such action or decision in 
accordance with War Manpower Commission Regula- 
tion No. 5, (regulation relating to appeals).” 






















Manual on Renegotiation Regulations. The Super- 
intendent of Public Documents has announced publica- 
tion of a loose-leaf manual on Renegotiation Regula- 
tions issued by the War Contracts Price Adjustment 
Board. The manual initially contains approximately 
275 pages, and will be supplemented from time to time 
as the Regulations themselves are supplemented. It is 
available at a prepaid subscription price of $2.00, in- 
cluding 12 monthly supplements. 













Program for Channeling Electronic Components 
as recently announced. The Radio and Radar Div. of 
the War Production Board has taken a further step in 
the program to channel idle and excess electronic com- 
ponents back into the production stream in order to 
meet 1944 radio requirements. 

Copies of a new Form WPB-3644, authorized as an 
aid in solving the electronic component shortage prob- 
lem, have been sent to all radio prime contractors and 
component manufacturers. 

W PB-3644 is for use in reporting stocks of idle and 
excess electronic components and parts that are cur- 
rently critical and are restricted from free transfer or 
sale under WPB Priorities Regulation 13. 

When the forms are properly completed and _ filled 
out, they are to be returned to the Component Recovery 
Section, Radio and Radar Division, Room 4057, WPB., 
Social Security Building, Washington, D. C. 

The Component Recovery Section stresses that it is 
not concerned with property disposal, but with conserv- 
ing and utilizing critical stocks of electronic components 
such as resistors, transformers, capacitors, test equip- 
ment meters and scarce types of receiving and trans- 
mitting tubes. 






























Reconversion Plans Postponed. WPB had been di- 
rected by War Mobilizer James F. Byrnes.not to put 
into effect those four orders which enable industrial 
plants to prepare for civilian output. It is understood 
that this move was done after considerable controvers) 
had developed among war agencies. 

Justice Byrnes decided that the war effort would be 
best served by postponing the issuance of the following 
relaxations of existing restrictions. (1) Lift restrictions 
on the use of magnesium and aluminum. Controls now 
apply on all items which have not received WPB’s spe- 
cific approval for production. (2) Eliminate present 
deterrents to the production of experimental models 
made from any materials. (3) Permit industry to place f 
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NOBLITT-SPARKS 


INDUSTRIES 


@ Because of our years of experience in volume 
production of metal tubing and stampings, we may 
have the exact facilities and the “know how” to 
fabricate what you need, to your advantage. 
Noblitt-Sparks makes and forms metal tubing 
into any shape—welds it to other parts stamped 
from metal—assembles, plates or paints the entire 


unit—ready to go into your product. We’ve been 


AUGUST 1944 


doing that for many manufacturers—for 25 years— 
companies who have depended on us for many 
different kinds of assemblies. Perhaps we can help 
you, now or later— with engineering assistance, as 
well as production. If you have a specific job in 


mind, write or call... : y ! ld 
Guhke 


Vice-President and Director of Manufacturer’s Parts Division 


NOBLITT-SPARKS INDUSTRIES, INC. e COLUMBUS, INDIANA 





or BIG ones! 


Their Doom is Sealed! Not a chance fos 
“drips” of water, steam, oil, chemicals or 
gases to get away—where there are Fel-Pro 
) Metallic Packings, Rings or Pump Packings. 


Leading Machinery Manufacturers are using 
Fel-Pro Packings as standard equipment; 
all industry is using them for replacement; 
because they’re the best protection 
against power-weakening, money-wasting 
leakage. Send for the Free Fel-Pro Folder 
that shows a Packing for every purpose. 
36 actual samples of sealing 
materials with application 
data. Also consult us on your 
difficult sealing problems. 
Felt Products Mfg. Co., 
1535 Carroll Ave., Chicago 7, Ill. 


The numerous engineering refinements of 
IN-RES-CO resistors are attested to by their 
wide adoption in communication and control 
equipment of every description. Type WL, for 
example, has standard tolerance of 1%, 1 
watt rating and a maximum resistance of 
15,000 ohms—yet measures only 1” long 
end 3/16” in diameter. 


IN-RES-CO resistor components represent an 
all-inclusive line. Write for catalog today. 


Ss 





orders now for machine tools needed for postwar recon- 
version of their plants. (4) Allow for spot orders for 
any manufacturers whére local WPB offices determine 
there is no shortage in either manpower or materials 
in the area where the production is to take place. 

It was felt by the War Manpower Commission that 
issuance of the four new reconversion orders at that 
time would be the equivalent of “sabotaging” the new 
labor control program which went into effect July 1. 
This commission felt that it would be next to impossible 
to freeze any labor if the door were opened to workers 
for permanent peacetime jobs and feared a movement 
from war jobs to postwar jobs despite Government 
orders to the contrary. 

However, as indicated in the first item on p. 117 of 
this issue, the orders have now been programmed. 


Chromium Metal. WPB has reported that prohibi- 
tion of the use of chromium metal. to make nickel- 
chrome resistance wire and of the delivery of such wire 
for use in domestic or commercial electric appliances 
becomes effective immediately. ; 

Direction 2 to General Preference Order M-18-a ef- 
fects this change. Provision is made for appegls, but 
W PB states that it did not intend to grant authorizations 
to melt chromium unless the electrical appliance manu- 
facturer requires nickel-chrome resistance wire, for 
technical reasons, to make his product. 


Contractor’s Guide. A new booklet has been issued 
by the Army entitled “The Contractor’s Guide,” in 
which major questions confronting war contracts are 
answered. It was made available in July. 

It is written in non-technical language and graph- 
ically illustrated to emphasize salient points and is an- 
other step in the program of the adjustment division, 
Army Service Forces, to simplify action and promote 
speedier settlements of terminated contracts. 


Copper for Lighting Fixtures. The Incandescent 
Lighting Fixture Industry Advisory Committee has 
been informed by WPB that any relaxation in the use of 
copper for lighting fixtures will be made only where the 
quantities involved are small and where the war effort 
is impeded by restrictions on the use of copper. 

Copper remains in short supply due chiefly to man- 
power difficulties, a representative of the Copper Di- 
vision told the committee. He urged the incandescent 
lighting fixture industry to submit data to WPB on 
specific instances where a return to the use of copper 
for lighting fixture items would be directly or indirectly 
advantageous to war production. 

WPB officials indicated that aluminum sill prob- 
ably soon be permitted for many lighting fixture items 
which were made from copper or brass in normal times. 
The proposed general broadening of permitted uses of 
aluminum will probably take care of justifiable require- 
ments for aluminum for lighting fixtures. WPB indi- 
cated, however, that there may be difficulty in obtaining 
certain items such as aluminum strip, circles and alumi- 
num paints. 

Committee members urged that WPB consider the 
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BALDOR glass - insulated motors are BALDOR totally enclosed motors, BALDOR fan and blower motors, Fully compensated D.C. motors; avail- 
used for all applications; especially STREAMCOOLED DESIGN, ovailable gimbal - mounted, assure Quiet able in standard and low voltage for 
i truck, railway and traction service. 


recommended where limited space in 1 ph., 3 ph. and D. C. Operation. 
25th YEAR ot 


and weight is a factor. 
VEY t engineering service 
to motor buyers 


BETTER MOTORS 


Regardless of mechanical specifications and cur- 
rent characteristics required, Baldor is qualified by 
experience to handle your motor problems. The 
complete Baldor line includes all types of motors 


1/20 to 20 H. P. 
BALDOR face-mounted ver- 
tcalmotorsctalivendosed BALDOR ELECTRIC COMPANY, ST. LOUIS 10, MO. "ALDOR face -mounted horizontal motors 


STREAMCOOLED DESIGN; . ° 
1 ph., 3 ph. and D.C, District Offices in Principal Cities 1 ph., 3 ph. and D.C 


The Importance of 
MICA 


for National Defense 


Radio equipment used in tanks con- 
tains tubes and condensers in which 
Mica insulation plays a vital part. 


FORD RADIO & MICA CORP. 


JOSEPH J. LONG, Pres. 
538 63rd ST., BROOKLYN 20, N. Y. 
Established 1917 Tel. Windsor 9-8300 
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The 


Commutator 
That 


“Stays Put” 


Ask anybody who is familiar with B & R 
Commutators—any of the many who have 
bought thousands and thousands of B & R 
Commutators both before and since Pearl 
Harbor, and the first thing they will tell 
you is—‘‘The bars are tight.” 


Whether a commutator is 34” in diameter 
weighing 3 ounces, or 6" in diameter weigh- 
ing 13 pounds, regardless of design or duty, 
tight bars are a first consideration. 


That is why every operation in the making 
of a B & R Commutator is done with a 
sincere and conscientious spirit, backed by 
the skill that more than 30 years of pains- 
taking effort have given the key men in 
the B & R factory. 


Yes, we have a big assortment of tools and 
designs—probably, just what your special 
job needs. Also our special slotting equip- 
ment means additional big savings to you. 
Ample capacity for 1,000 or 100,000. Let 
us quote on your commutator requirements. 


B& R MANUFACTURING CO. 


TOLEDO FACTORIES BLDG. 
TOLEDO 2, OHIO U.S. A. 


removal of present restrictions against the manufacture 
of residential and utility lighting fixtures as soon as the 
manpower situation permits. 


Heater Cord Sets. A new electric heater cord set 
may now be bought without turning in the old set, WPB 
has announced. This change is made by amended 
version of Order L-277, formerly covering only elec- 
trical wiring devices, but now also covering heater cord 
sets, and Order L-65, which now no longer controls 
heater cord sets. 

Manufacture of heater cord sets was formerly re- 
stricted on a quota basis to 50 per cent of the number 
of units produced in 1940. Each manufacturer will now 
receive authorization from WPB (Form GA 1850) for 
the number of units he may produce in each quarter. 
The amount authorized will be based on the manufac- 
turer’s total 1940 production, available facilities, man- 
power and controlled materials. : 

Manufacturers may ship heater cord sets only on pur- 
chase orders rated AA-5 or better. Formerly such 
shipments could be made on unrated orders. Heater 
cord sets may be manufactured only in six-foot lengths 
and the type of wire that may be used is specified in 
the order. Formerly any length not longer than six 
feet was permitted. 


Pyrometers and Resistance Thermometers. WPB 
has reported that restrictions in Limitation Order L-272 
which prohibited certain special features in the manufac- 
ture of pyrometers and resistance thermometers have 
been eliminated. 

WPB restrictions have prohibited the incorporation 
of scale or chart illumination in pyrometers and resist- 
ance thermometers. Since from the standpoint of serv- 
iceability, illumination of the scales on such instruments 
has proved highly desirable, the restrictions on this 
feature have been eliminated in Schedule III to Limita- 
tion Order L-272, as amended June 30, 1944. 

Furthermore, it was pointed out by WPB that re- 
strictions on such illumination were dependent upon 
standard practices of individual manufacturers of such 
equipment. This situation, which permitted some manu- 
facturers to supply pyrometers and resistance ther- 
mometers with illumination while others could not, has 
been removed, thus placing all manufacturers of such 
equipment on an equal basis with illumination according 
to the last established ruling. 


Molybdenum and Tungsten. According to a report 
of WPB, molybdenum allotments to incandescent and 
fluorescent lamp manufacturers for July and August 
represent 100 per cent of the amount requested by them, 
but, owing to increased military demands, tungsten al- 
lotments are approximately 8 per cent below the quan- 
tity requested for July and an estimated 13 per cent 
below that requested for August, members of the Incan- 
descent and Fluorescent Lamp Industry Advisory Com- 
mittee have been advised. 

The principal war demand is for fine tungsten wire, 
between 0.0015 and 0.010 mm. diam., WPB representa- 
tives told committee members. Expansion of facilities 
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Friction and Sealing Tapes 
fe 


Write today for samples of 
M-R Friction and Sealing 
Tapes... - your oa 

o ae Card of Varnished Tubin 
FREE FOR THE ASKING with samples ranging jaa 
. size 0 to 20 to fit wires from 
.032 to .325 inches... other 

valuable aids, are the M-R Guide Book of Electrical Insulation. . . the 
Wall Chart with reference tables, electrical symbols, allowable capaci- 
ties of conductors, dielectric averages, thicknesses of insulating materials 
and tap drill sizes ... and the M-R Wax and Compound Guide Book... 
they are full of valuable information... write for them on your letterhead. 


MITCHELL-RAND INSULATION COMPANY, INC. 
UY A ay COrtlandt 7-9264 NEW YORK 7,N. Y. 


Fiberglos Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS 
Insulating Papers and Twines 

Cable. Filling and Pothead Compounds 
Friction Tape and Splice 
Transformer Compounds 


Fiberglas Saturated Sleeving and Varnished Tubing 
Fiberglas Braided Sleeving Asbestos Sleeving and Tape 

ora LD Tapes, Webbings and Sleevings Extruded Plastic Tubing 

Impregnated Varnish Tubing Varnished Cambric Cloth ond Tape 

Insulating Varnishes of all types vt a Re 
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KINGSTON-CONLEY 
ELECTRIC COMPANY 


68 BROOK AVE..NO PLAINFIELD, WN. ). 





to produce this type of wire will be carried out in tw« 
plants, they said, with increased production expected 
in one plant in the latter part of 1944, and in the other 
early in 1945. 


Amendments of Restrictions on Tin. WPB has an- 
nounced minor amendments of its restrictions on tin 
uses. Amendment of General Preference Order M-43 
effects the following changes: (a) Raises from 21 to 30 
per cent the tin content of solder which may not be used 
except as specifically permitted by the-order. (b) Re- 
quires the prescribed certification in the purchase of all 
solders. Formerly, the certification was required only 
in purchasing solder containing more than 30 per cent 
tin. (c) Adds radio, radar and electrical appliances to 
the list of products in which solder containing not more 
than 35 per cent tin may be used. (d) Adds fabrication 
of terne plate tanks to the list of operations in which 35 
per cent tin solder may be used. 


Mercury. Because of a lack of a market, more mercury 
mines are on the verge of shutting up shop. This once 
critical war material has fallen to a lowly $98 after 
hitting a price of $208 a flask in January 1942. Stocks 
on hand, Government and private, are estimated as high 
as a two years’ supply. Production has been dropping 
off, but in April (latest figures available) domestic mines 
still turned out 3,700 flasks of quick-silver, or 500 more 
than were consumed. 


Electric Water Heaters. WPB has approved lim- 
ited production of electric water heaters for civilian 
use at an annual rate not to exceed 37 per cent of total 
production by the industry during the base period 
(July 1, 1940 through June 30, 1941). 

Production of electric water heaters for civilian use 
was heretofore prohibited, except when found neces- 
sary to allow some production for civilians when sub- 
mitted on an appeals basis. 

Metal jackets are again permitted for water heaters 
because paperboard jackets had proven unsatisfactory. 
The industry used these jackets as substitutes after re- 
strictions were placed on the use of metal for this pur- 
pose. The manufacture of metal jackets requires less 
man-hours than paperboard jackets. Manufacturers 
are now permitted to make metal jackets for water 
heaters from allotted materials or from aluminum which 
is specifically authorized for jackets by WPB under the 
aluminum order, M-1-i. In addition manufacturers are 
being permitted to use materials in inventory on May 
8, 1944, and those obtained from frozen, idle and excess 
inventories as were already allowed under previous re- 
strictions. 

Order L-185, Water Heaters, was amended to make 
the foregoing changes. Previously, electric water 
heaters were controlled by Order L-65, Electric Ap- 
pliances, which was administered by the Consumers 
Durable Goods Divisions, but this type of water heater 
has been placed under Order L-185 of the Plumbing 
and Heating Division so that production of all water 
heaters may be controlled by the same regulation. 

According to the revised L-185, WPB will authorize 
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Alcoa Aluminum products for your assembly line or Alcoa stock for your screw machines 


With the millions of aluminum screw machine 
products required at the start of the war, and 
hundreds of new fabricators coming into the 
picture, a flood of requests for help was expected. 
Alcoa had always served as a clearing house where 
all fabricators could come for information on 
aluminum alloys, the design of parts and tools, 
machine speeds, feeds and lubricants. Alcoa’s 
engineers had given freely of their time to help 
others get into aluminum production. 

But the spadework, getting industry ready to 
swing into aluminum production, had been well 
done before the war. As a result, a surprisingly 
small number of requests for help developed. 

Alcoa’s Screw-Machine-Products Division 


C » fi ALCOA 
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serves a double purpose. Our skilled personnel 
manufactures untold millions of pieces for use in 
the war effort, parts requiring: great accuracy. 
This division serves, too, as a proving ground for 
new alloys and improved methods of production. 

It is Alcoa’s intention to continue to aid indus- 
try in employing lightweight, strong and fast- 
machining Alcoa Aluminum Alloys to best 
advantage. 

Winning the war comes first. But, as the man- 
power situation permits, aluminum is now being 
used for other-than-war purposes. Our representa- 
tives will be glad to discuss the availability of 
aluminum with you. Write to 4.LumiInuM CoMPANY 
oF AMERICA, 2179 Gulf Bldg., Pittsburgh 19, Pa. 


ALUMINUM 





FRAME DISTORTION REDUCED 


Frame Distortion under conditions 
of high acceleration is one of the 
greatest foes of stability of adjust- 
ment in many relays. G-M Type 27 
relays effectively overcome this 
problem of frame distortion by util- 
izing a box type construction, rather 
than resorting to sheer mass of 
heavy parts. 

This design and the extreme mag- 
netic efficiency of the relay result in Radiant. 
5 small, light weight relay capable nemneat weight is 
of withstanding 10g to 15g or more, retained in this 
depending on available coil power. framework which 
Just watch one of these relays on a es a oe 
vibration table under stroboscopic ee 


box. Weight of com- 
lighting. Write for literature. plete nine only 5 “ 


CONSTRUCTED 
LIKE A BOX 


43.. NORTH KNOX AVENUE, CHICAGO 41, ILL. 


ENGINEERS: Here's 
the BIG POINT about 


AMPERITE 
REGULATORS 


a 
PA 


BATTERY VOLTAGE 
chic echt d 


cme 0 ia 2 one: 


2 


acer 


1 Amperites cut battery voltage fluctuation 
- from approximately 50% to 2%. , 


2. Hermetically sealed—not affected by alti- — 


‘tude, ambient temperature, humidity. . 
3. Compact ... light . . . and inexpensive. — 
DELAY RELAYS: fro: delays trom 1 to 100 seconds. 

' Hermetically sealed. Unaffected by altitude. .. . Send tor catalogue shee 


NEW! 4-page folder will help you solve Current and Voltage Pro 
contains much valuable data in practical form — Write for your copy. 


PA MPERITE CO., 561 Broadway, New York (12), N. Y. 
In Canada: Atlas Radio Corp.. Ltd., 560 King St., W. Toronto 





limited production of electric water heaters on Form 
GA-1850 for each manufacturer so that aggregate pro- 
duction for each calendar year will not exceed 37 pe: 
cent of the base year production of the industry as a 
whole. Production will not be authorized in any plant, 
however, where such production or labor requirement 
will interfere with war production in that plant or in 
any other plant located in that area. Production will 
be limited to three sizes, based on water storage capacity, 
and only one model in each size will be allowed. How- 
ever, a change in the number or design of heating ele- 
ments will not be considered a change in size or model. 


Battery Electrodes. Members of the Carbon Brush 
Industry Advisory Committee have been advised by 
WPB that new facilities for the manufacture of bat- 
tery electrodes have been approved. The new plant and 
equipment that will be set up by the Defense Plant Cor- 
poration, will be located in Punxsutawney, Pa. They 
will provide additional capacity capable of producing 
60,000,000 electrodes each month. The new plant will 
be operated by the Speer Carbon Company of St. 
Marys, Pa. The additional capacity, scheduled to be in 
operation about October 1, 1944, is expected to over- 
come the shortage of battery electrodes that has ham- 
pered production of batteries. 


Mica. Possible revisions to Conservation Order M-101 
and mica consumption and stocks reported by fabrica- 
tors have been discussed twice recently in meetings of 
the special Raw Mica Fabricating Industry Advisory 
Committee. 

The most important question, it was pointed out, 
was whether or not to change the dividing line between 
strategic and non-strategic block mica, in Order M-101, 
despite possible resultant complications. One member 
suggested Order M-101 exclude all heavy stained mica, 
stained mica, Grades 5, 514 and 6 (other than Brazilian 
Stds.A, or similar), and all remnants or cuttings of block 
mica. Large stocks of #6 mica of better qualities 
(good stained, fair stained, clear and slightly stained ) 
are now available for all purposes WPB reported. 

Production increase is expected from the New Eng- 
land area, but the southern situation may remain static. 
Maximum production possibilities from foreign mica 
sources are 195,000 Ib. a month. 


Automotive Original Equipment Parts Industry 
Advisory Committee. Supervised by Government 
presiding officer, John J. Middlekamp, the following 
members now constitute the industry advisory commit- 
tee for the automotive original equipment parts indus- 
try advisory committee: John Airey, King-Seeley 
Corp.; C. W. Avery, Murray Corp. of America; P. 
L. Barter, McCord Radiator & Mfg. Co.; C. C. Carlton, 
Motor Wheel Corp.; F. C. Crawford, Thompson Prod- 
ucts, Inc.; Charles S. Davis, Borg-Warner Corp. ; Don 
S. Devor, Houdaille-Hershey Corp.; M. P. Ferguson, 
Bendix Aviation Corp.; Dan H. Kelly, Electric Auto- 
Lite Corp.; E. J. Kulas, Midland Steel Products Co. ; 
James L, Myers, Cleveland Graphite Bronze Co.; J. E. 
Padgett, Spicer Mfg. Co.; Arthur G. Phelps, Delco- 
Remy Corp.; Walter E. Schirmer, Clark Equipment 
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FROM EXACT PROPERTIES TO FINISHED PARTS 


PANELYTE CAN BE MADE 
TO YOUR ORDER 


PROPERTIES 


PANELYTE properties are listed below—not as descriptive of 
any one grade of these paper, fabric. wood veneer, fibre 
glass, and asbestos ‘base thermo-setting plastics—but to 
show the range of properties of the 32 grades. 


HIGH DIELECTRIC STRENGTH 
Volts/Mil. Short Time Test, ¥g” Thickness—up to 700 volts. 


Dielectric Constant, at Radio Frequency (1 megacycle from 6 to 
S for electrical controlled grades) 


Power Factor, at Radio Frequency (1 megacycle from 6.5% to 
2.5% for electrical grades) 


UNUSUAL STRUCTURAL STRENGTH 


Izod Impact Strength (ft. lbs. per inch of notch)—0.5 to 20. 
Compressive Strength (psi) --20,000 to 55,000. 

Tensile Strength (psi)—7,000 to 35,000. 

Modulus of elasticity in tension (psi x 10°)—7 to 30. 
Flexural Strength (psi)—12,000 to 40,000. 


EASY MACHINABILITY 
May be Sawed, Die Punched, Drilled, Lathe Turned, Milled, 
Knurled, Grooved, or Shaved. 
LIGHT WEIGHT 
20 Cubic Inches Per Pound—Half Weight of Aluminum. 


LOW WATER ABSORPTION 


As low as 0.7% in 24 hrs. immersion. 


CORROSION RESISTANT 
Not affected by Water, Brine, Oil, Ordinary Solvents, Coolants, 
Ketones, Esters, Most Acids and Weak Alkalies. 
LOW COEFFICIENT OF FRICTION 
LOW THERMAL CONDUCTIVITY 


GOOD DIMENSIONAL STABILITY 


Low Cold Flow—Uniform Thermal Expansion—Does Not Warp 
Under Normal Conditions. 


EXCELLENT HEAT RESISTANCE 


Heat Resistance—300° F. for cellulosic base; inorganic base mate- 
rials are flame resistant.—_Does Not Soften Under Heat.—Only 
Effect of Hot Water to Accelerate Absorption. 


4 


Panelyte, the structural laminated plastic, is 
both versatile and adaptable. Close tolerance 
work is possible because sheets are thor- 
oughly bonded and the structure homogen- 
eous. Irregularity of shape or intricacy of 
design are not obstacles, as parts are lathe 
turned, milled or drilled toexact specifications. 


Use Panelyte Service to eliminate time-wast- 
ing experiment — to improve your product or 
simplify its assembly — to save weight — to 
speed production. Your inquiry is invited on 
any problem involving the use of structural, 
laminated, resinous plastics in essential work. 


Write for Data Sheets and samples. 


Soles Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 


St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 
MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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This book on 
the care and 
safe use of tools 
will be sent 
without charge 
on request. 


Mathias 


: as & Sons 


4 ) 


BELM 


oe speed demands the ut- 
mostin production from workers 
and tools. 


Klein pliers are proving their value 
in aiding workers to keep ahead of 
fast production schedules and in assur- 
ing a better job. 


Good workmen everywhere prefer 
these quality pliers. They have just the 
right spring to the handle—the cor- 
rect balance to prevent tiring the hand. 
The sharp knives, individually honed, 
cut through tough wire and stay keen 
even under hard usage. The jaws are 
matched and hold the work firm. Each 
plier is individually tested and in- 
spected. 

Kleins on your production line will 
help you get the most from your man- 
hours. 


ASK YOUR SUPPLIER 


Chicago, Ill, U.S.A. 


AVENUE si G:O- 4 


ILLINOIS 


| possible. 


' Co.; Lothair Teetor, Perfect Circle Co.; Edward L. 


Usner, Ross Gear & Tool Co.; W. T. Walker, Walker 
Mfg. Co.; Hugh H. C. Weed, Carter Carburetor Corp.. 


and C. M. Young, L. A. Young Spring & Wire Corp. 


At the first meeting called to permit the parts manu- 
facturers to confer with top WPB executives on the 
basic problems that must be dealt with before the future 
resumption of passenger car production, Mr. Middle- 


| kamp stated that it may be possible to “spell out” de- 


tails for the partial resumption of passenger 
car manufacture by late July. The first step in the pro- 
gram, Mr. Middlekamp said, must be a determination 
of the number of cars—say, 2,000,000—to be manufac- 
tured and allocations of portions of the total to be made 
to the various manufacturers. The cars to be built, he 
said, will probably be 1942 models with various modi- 
fications included. 

Members of the committee were agreed, WPB said. 
that the master plan for the partial resumption of auto- 
mobile manufacture would have to be prepared jointly 
by the automobile manufacturers and the War Produc- 
tion Board. The parts manufacturers said they could 
not advise WPB intelligently on their ability to cooper- 
ate in a partial resumption of automobile manufacture 
until they had been provided with tentative orders for 


| definite quantities of specific parts. 


All manufacturers agreed that it was extremely im- 
portant that they be furnished at the earliest possible 
moment with plans of the military for terminating or 


| reducing their programs. Charles E. Wilson, Executive 


Vice-Chairman of the War Production Board, promised 
the manufacturers that every effort would be made to 
supply them with this information as far in advance as 
They pointed out that in cases where they 
were acting as secondary contractors they might be 
working against a double lead time, supplying parts 
today for components not to be built until several 
months hence, which parts in turn would not be incor- 
porated into the final product for an additional period 
of months. Thus information that might not be needed 
by prime contractors for several months might be im- 
portant to them now in order to avoid shutdowns with- 
out notice, the manufacturers said. Mr. Wilson said 
he planned a meeting to work out methods of supplying 
this information as rapidly as possible. 

The manufacturers also said that the greatest service 
the Government could perform in smoothing out recon- 
version problems, would be to establish methods for 
quick disposition of facilities for manufacturing war 
equipment that will not be needed for peacetime produc- 
tion. Ways must be worked out through which their 
purchase, rental or removal to a storage to clear floor 
space can be accomplished without delay and in addition 
there must be prompt disposition of war materials, the 
manufacturers concluded. 


Doughnut Making Machinery. A demand for more 
doughnut making machinery and possible changes in the 
production program for mixing machinery has been 
noted by the Bakery Machinery and Equipment Manv-: 
facturers Industry Advisory Committee, WPB has an- 
nounced. 

However, demands for bakery machinery are being 
taken care of under the 1944 manufacturing program 
and no extensive revision of the program will be re- 
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AT 150°C 


THE G-E INSULATING VARNISH WAS UNCRACKED 


Rigid tests of each new varnish developed by General Electric 
is a prime prerequisite to placing it on the market. And, 
naturally, these tests are made under conditions duplicating, 
in a more exacting degree, those which the varnish is com- 
pounded to meet. Typical was the test of two varnishes, each 
intended for insulating electrical apparatus where high tem- 
THERE 1S peratures would be encountered. The G-E varnish withstood 
A G-E INSULATING VARNISH the accelerated heat-aging test; the other broke down. 


FOR EVERY NEED If you face a problem in finding the correct insulating varnish 

* for your specific needs, the engineering staff of the Resin and 

Hear the General Electric radio Insulation Materials Division of the General Electric Com- 
ee aod oa pany will gladly co-operate with you. Consult your local G-E 
pe a no Distributor or write to: Section M842-12, General Electric 
p.m., EWT, CBS. Company, Schenectady 5, New York. (Varnishes are one 


BUY WAR BONDS product in the complete line of G-E insulation materials.) 


GENERAL @ ELECTRIC 
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On Every Front 


Gar.ock Packings, Gaskets and Kiozure Oil Seals 
are helping to keep production running at top speed 
in war plants and essential civilian industries on the 
home front. Also they are giving dependable service 
on our many battle fronts—on warships, landing 
barges, tanks, bombers and fighter planes—for a 
quicker end to this war of aggression. 


THE GARLOCK PACKING COMPANY 


PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company of 
of Canada Ltd., Montreal, Que. 





Tue Gartock K.ozure Oil Seal (Pat- 
ented) resists oil and water at high or 
low temperatures. Stays firm; stands up 
under severe conditions without losing 
its toughness, density or resiliency. 


GARLOCK 












| 
| 


| 
| 


quired for 1945, committee members stated. The mem- 
bers indicated that the industry would continue to be 
able to meet the demands for baking machinery and 
equipment that are placed on it. 

The committee members were agreed that a planned 
revision of Form WPB-2721, the production and order 
reporting form used by the industry, should be adopted. 


Fixed and Variable Resistors. WPB representatives 
told a recent meeting of the Fixed and Variable Re- 
sistor Industry Advisory Committee that production of 
these resistors for electronic equipment increased more 
than 20 per cent in April over the average production 
in February and March. 

Backlogs of unfilled orders for resistors have con- 
tinued approximately level for the past three months 
according to WPB. However, the industry will have 
the capacity to meet expected increased requirements 
that may be placed on it by the projected program for 
electronic and equipment in 1944, it was indicated, since 
expanded resistor production facilities are expected to 
be in operation by July 1. 

Purposes of the electronic component recovery pro- 
gram as a means of disposing of surplus components 
to contractors and the armed services were described 
to the committee by a representative of the Component 
Recovery Section of the Radio and Radar Division of 
War Production Board. 

A representative of the Army-Navy Electronic Stan- 
dardization Agency outlined progress of the agency on 
standard specifications and test procedures for resistors 
in line with manufacturing practices. An interim pro- 
cedure to be followed in adopting standardized specifi- 
cations will be communicated to manufacturers con- 
cerned. Committee members requested that the 
ANESA representative attend future meetings of the 
committee in order to keep the industry informed on 
standardization actions. 


Dairy Machinery and Equipment. The War Pro- 
duction Board has reported that the quota restrictions 
governing production of dairy machinery and equipment 
have been modified to permit more flexibility in their ap- 
plication, and to make adjustments in permitted sanitary 
pump production that will meet demands for such items. 

The quotas have been placed on a tonnage basis, 


| ° 
* rather than on a unit, as they have been up to the present 





| 


time. This means that manufacturers will now be per- 
mitted to use a specified percentage of the tonnage of 
controlled materials used during the base period in the 
manufacture of items of dairy machinery and equipment. 
The base period usage of controlled materials is the an- 
nual average tonnage for the years 1939, 1940 and 1941. 
The new quotas for classes of dairy equipment are as 
follows: Separators, clarifiers and pumps 165 per cent; 
ice cream equipment 25 per cent and dehydration equip 
ment 200 per cent. 

Butter, cheese and fluid milk plant equipment is di- 
vided into two groups. The quota for all equipment is 
110 per cent of the controlled materials used for th 
Group A items in the base period plus 200 per cent oi 
the controlled materials used for the Group B items in 
the base period. For example, if a manufacturer used 
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with COPACO 


Electrical Insulating Papers 


COTTRELL Insulating Papers are tough, high 
in dielectric and heat resistance. Available 
types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 
First two guaranteed 300 volts permil. NUNGRA 
usually tests 300. All tough yet flexible. Non- 
chem. Standard Thicknesses .005 .007 .010 .015 
.020 .025 .030. Mfd. in 30” x 40” SHEETS and 
continuous ROLLS 450’ to 2000’ x 14” to 30” 
width. Also Standard Sheets 30” x 40”. 
Submit Your Insulating Paper Problems 
Both Old and New To COTTRELL Engineers. 
COTTRELL PAPER COMPANY, Inc. 
Fall River, Massachusetts 
Factory: Rock City Falls, N, Y. 


ON REQUEST 


VERSED IN 
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How About Your 
Postwar Needs ? 


Our diversified experience in the 
building of transformers for war- 
time electronic devices makes us 
especially well equipped te serve 
your postwar needs. 


If you are developing a new prod- 

uct that will require a transformer, 
| send us your specifications for a 
] quotation. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7, MICH. 


“The 
Dongan 
Line Since 


1,000 ton for the Group A items and 100 ton for the 
Group B items, his quota for all butter, cheese and fluid 
milk plant equipment would be 1,300 ton. This quota 
may be used for any product in either group or divided 
amongst the products in both groups in any way that 
the manufacturer wishes. 

It might be noted that the new quotas do not rep- 
resent increases with respect to any of the items except 
sanitary pumps. Controlled materials may be used in 
the production of these items at 165 per cent of the base 
period rate, whereas former quotas permitted such use 
at about 125 per cent of such rate. 


Termination Rules for War Contracts. The War 
Department has revised its regulations governing the 
review of contract termination settlement agreements in 
a new step to simplify contract termination procedure 
for smaller war contractors. 

Previously, each proposed settlement agreement in- 
volving the payment of more than $5,000 (excluding 
payment for completed items or work at the contract 
price) had to be examined by a War Department ad- 
visory panel before the contracting officer could conclude 
a final termination settlement. The revised regulation 
raises to $25,000 the minimum value of a contract which 
must be reviewed by a settlement board before final 
termination payments can be made. 

This new procedure will apply not only to proposed 


TO STEER LST CRAFT FOR THE NAVY 


T THE stern of every 

Navy LST, so far en- 
gaged in any of our far- 
flung amphibious operations, 
is an ingenious quadrant 
steering gear designed and 
built by Baldwin Southwark 
Div. of the Baldwin Loco- 
motive Works. 

The unit is located below 
deck in a special compart- 
ment just above the rudders. 
The latter are operated by 
an electric motor which is 
remotely controlled from the 
wheel on the bridge. A touch 
of the wheel electrically 


transmits motion to the pre- 
cision steering gear. The 
wheel may be set for any de- 
sired angle and when the 
rudders reach this angle the 
motion of the gear is auto- 
matically stopped and_ the 
rudders held in position until 
another change is called for. 
The gear can be hand oper- 
ated if power fails. 

The illustration shows 
quadrant arc in which gear 
swings, as well as the long 
steel arms which transmit 
the movement of the gear to 
the rudders. 
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Just as quickly d Arms put an end to the 
hideous holocaust, I R G.again will assume its 
rightful position as industry's number one source 
for all types of resistors. That greater quantities... 
at lower costs than ever, ante offered is estab- 
lished by the fact that I R C is operating on a mass 
production basis, the world’s largest resistor plants. 


ENGINEERING COUNSEL AVAILABLE 
I R C’s engineering staff will be glad to share with 
interested executives its knowledge and experience 
oa through years of specialization in the manu- 
acture of resistance devices for practically every 
kind of application. 

It is quite possible a parallel case to your own 
may have been already studied and solved, 
in which event you can save valuable time. 
No obligation is entailed, and, of course, _<* 
your confidence will be respected. < 


t 
%, 
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FEATURES OF MW WIRE WOUND RESISTORS 


1. Provide light weight, low temperature rise power- 
type resistors for use where space and weight are vital 
factors. 


2. Allow as many as six sections in a single molded 
resistor for flexibility of design needs. 

3. Flat, wire wound resistor strip is insulated for 
mounting to chassis by high pressure molding in 
special asbestos-filled phenolic compound. 


4. Permanently attached metal bracket with 
mounting feet permits attachment of resistor 
to any flat metal surface to increase heat 
dissipation. 
5. Rating established at a common-sense 
temperature rise of 100° C. 


INTERNATIONAL RESISTANCE CO. 
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ELECTRICAL 
SHEL TS 


ELECTRICAL 


%44a¥ 
Make sure of outstanding per- 
formance in your finished product by using 
Newport Electrical Sheets. Quality proved for 
a quarter century, Newport Sheets match your 
own engineering and manufacturing skill. 
They punch cleanly; are always true to gauge 
and uniform in physical and electrical proper- 
ties. Complete details sent on request. 


e 
NEWPORT PRODUCTS: Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure Iron-Copper 
Alloy Sheets—Globe Brand Galvanized Steel Sheets— 
GOHI Enameling Iron Sheets—KCB Copper Steel 
Sheets—Newport Long Terne Sheets—Newport Gal- 
vannealed and DeLuxe Metal Sheets. 


NWEWPORT 
aENTUCKY 


settlements made by the Government with a specific 
company, as prime contractor, but also to proposed 
settlements made by prime contractors and subcontrac- 
tors with their subcontractors and suppliers. 

The new termination provisions, which have been in- 
cluded as amendments to General Procurement Regula- 
tion 15, give considerable latitude to the contracting 
officers in each Army procurement district. For ex- 
ample, the chief of the technical service concerned may, 
if he thinks necessary, require proposed settlements 
involving amounts less than $25,000 to be submitted to a 
review board, and contracting officers at their discretion 
may submit to the board any proposed settlement when- 
ever any novel or special problem arises upon which 
the contracting officer desires the advice of the board. 

The settlement review boards are panels of at least 


three officers or civilian employes of the War Depart- 


ment, stationed at regional offices where responsiblity 
rests for handling termination settlements. 
The revised regulations have also clarified the duties 


_ and procedures of these boards, explaining that their 


function is to determine the overall reasonableness of the 


| proposed settlement from the standpoint of protecting 
| the Government’s interest. It is not the function of the 


board to examine in detail every element entering into 
the determination of the amount proposed to be paid. but 
it will frequently be appropriate to select specific items 


| for inquiry as to the basis of the proposed disposition in 
| order to determine that negotiations have been con- 


ducted competently and with consideration given to 
adequate information. 


Carbon Steel. The Office of Civilian Requirements 
has been allotted 240,000 ton of carbon steel for the third 
quarter, as against 217,000 ton for the second quarter. 
A substantial portion of this increase will go into such 
supplemental programs as in-plant feeding installations ; 
cordwood saw blades for farmers’ use; wire garment 
hangers; side rails as a substitute for lumber in bed 
frames; heavier cook stoves and a small amount (less 
than 1,000 ton) for the production of steel wool. It 
was pointed out that a number of these programs called 
only for the use of off-grade or scrap metal and that the 
increased allotment does not reflect a change in WPB’s 
present established policy of restricting production of 
civilian goods to the basic essentials. 


Commercial Refrigeration Condensing Units Ad- 
visory Committee. The following members now con- 
stitute the industry advisory committee for commercial 
refrigeration condensing units: Charles Knox, Baker 
Ice Machine Corp.; B. J. Scholl, Brunner Mfg. Co.; V. 
S. Day, Carrier Corp.; Frank J. Gleason, Copeland Re- 


frigeration Corp.; John P. Rainbault, General Electric 


Co.; Harry Newcomb, Servel Inc.; F. K. Smith, Re- 
frigeration Div., Tecumseh Products Co. ; T. S. Pender- 
gast, Universal Cooler Corp., and Marshall G. Munce, 
York Corp. 


Refrigerator Production. Whenever restrictions are 
lifted mechanical refrigerators may be among the first 
civilian products to be manufactured. WPB is planning 
for an initial production of 12,500 refrigerators. These 
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LECTROFILM 
CAPACITORS 


Their high dielectric 
strength assures dependability 


Lectrofilm* capacitors are excellent for radio-fre- 
quency blocking and by-pass applications where 
*“Q” and temperature coefficient are not critical. 
Many thousands have been proved in G-E radio 
equipment now in use on every battle front. Among 
their outstanding features are the following: 
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Wide operational margin insures dependability—note 
the high ratio of d-c test voltage to d-c working 1 
voltage shown in table. 


Dependable operation over a wide range of ambient temper- 
atures—from minus 55 C to plus 85 C. 


ae 


Mechanically interchangeable with mica capacitors of 
the same ratings built to American War Standards 
(C-75.3—1942) in case sizes CM 60, 65, and 70. 


Dense, strong, and moisture-resistant cases made of a 





nny 














RATINGS CURRENTLY AVAILABLE IN distinctive-green, low-loss plastic. The case-60 
CASE-60 TYPE SHOWN ABOVE type is molded under high pressure and high 
Micromicro- | D-c Work- | D-c Test Cat. temperature; the case-65 and case-70 types are 
faradst | _ ing Voltage Voltage a: potted with a special G-E compound, selected for 
| 100 | 2500 6250 29F21 its moisture resistance and stability at high tem- 
150 2500 6250 29F22 perature. Lectrofilm capacitors will pass the above 
= aa a oa American War Standards thermal-cycle tests with- 
470 2500 6250 29F8 out difficulty. 
oan es oe aoe For information on “Q,” temperature coefficient, and r-f 
f 1500 2500 6250 99F 11 current-carrying capacity, ask for Bulletin GEA-4295. 
i 2500 2500 6250 29F 12 General Electric Company, Schenectady 5, N. Y. 
7 3300 | 2500 6250 29F 13 
4700 2500 6250 29F 16 
6800 1200 3000 29F25 
10000 1200 3000 29F26 
\ tCapacitance tolerance +10 per cent. Capacitance temperature coefficient approxi- Illustration shows Case 
i mately 700 parts per million per degree C, as measured at 1000 cycles over a 65 or 70 type. Bulletin 


temperature range of minus 40 C to plus 86 C. 


GEA-4295 lists ratings 


available 












*Lectrofilm is General Electric’s new synthetic di- 
electric made from materials that are available in 
the United States. 







Buy all the BONDS you can 
—and keep all you buy 
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FELT is FIRST for 


LUBRICATING AND PROTECTING 
MOVING PARTS 


Irreplaceable as a lubricating agent, FELT alone has the 
ability to retain — and feed oil as the application demands. 
Oil saturated FELT washers, sealed within ball bearings, 
supply lubrication when and in the amount required — 
exclude dirt — assure smooth performance and longer ser- 
vice life. Permanent wicks of neutralized, low density 
FELT offer efficient solutions to many difficult lubrication 
problems. Available in thicknesses from 3/32” up, FELT 
wicks and plugs (as in helical valve springs for aircraft 
engines) lubricate and guard vital machine parts against 
corrosion. Write for Data Sheet #11, “Annular Designing 


and Dimensioning,” and S.A.E. samples. 


American Felt 
Com 


General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; $+. Lents 
Les Angeles; Seattle; San Francisco; Dallas 


ROTARY STAMP 


Patented 
A handy, single wheel Stamp for samping figures and 
letters on brass, aluminum or soft steel, and also plastic 
and wood, with but a single hammer blow. More efficient 
than individual hand stamps 
because all figures are on one 
wheel and entire alphabet on 
two wheels. Change of charec- 
ters are oe made by rotat- 
ing the whee. Wheels are 
nie. One stamp does 
away with 12 individual hand 
stamps. Wheel is made of tool 
steel and characters engraved 
for maximum stamping service. 
Characters furnished any size 
from 1/16” to 3/8”. Also can 
be supplied with shank for press. 
Write for Bulletin EM-1H. 


We also make numbering machines, 
automatic or non-automatic, for 
stamping numbers and letters into 
metal. wm, 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12,N. Y. 


may have to be rationed as there will not be enough t 
go around and many are needed by hospitals and bloo 
plasma stations for immediate or subsequent use. 


WHAT INSTRUMENTS DO 


Continued from p. 128 ) 


chanical principles for their operation, may have varia- 
tions of impulse sources registered by electrical means. 
There would, however, be little point to this if the in- 
strument were used strictly as a local indicator. It is 
possible to transmit these impulses from a distance to 
a central point. This control board idea is one long 
used by the power engineer. It makes for a closer 
supervision of operations. It is highly applicable to the 
development of large or intricate operation machines. 
The majority of the instruments already discussed can 
with little or no modification be adapted to telemeter- 
ing. Also by modification of the mechanism of the 
indicator, it can be used as an indicator, as a recorder 
driving an inking mechanism, or as an integrator. Two 
examples of what has been done will make this idea 
clearer. In Fig. 14 is shown a flow meter with its nest 
of resistors. Operated on a 40 volt ac. line are the 
various indicators mentioned. Here (a) is the indicat- 
ing element, (b) the recorder, and (c) is the integrator. 


Bruce circuits offer a notably flexible method of 

achieving measurements of various quantities. 
Fig. 11—To determine the flow of carbon dioxide gas. 
Fig. 12—For a combustible gas. 
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Designs for Permanent-Mold-Castings 


® Do not allow common sand foundry experience, 
or lack of knowledge of design requirements of 
aluminum permanent-mold-castings, to impose need- 
less restrictions on quality, mass production, and 
cost of such castings. Throughout 23 years of venture- 
some technical and foundry practice, Permold metal- 


lurgists and foundry technicians have acquired a 


wide knowledge of the behavior of alloys for perMold 


aluminum permanent mold castings; also ideas 


and experience in design requirements of such 
castings, which permit the employment of the correct 
permanent-mold-casting technique needed to obtain, 
at lowest cost, the specified physical properties to 
meet exacting service requirements. A talk with 
a Permold engineer or metallurgist, or both, may 
remove some design and alloy limitations for you, 
and lead to a marked improvement of your 


product; also castings at minimum cost. 


THE PERMOLD COMPANY 


800 West Liberty Street > MEDINA, OHIO 


In the Cleveland Industrial Area 
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TRONS AND 


SOLDER POTS 


Making 
right—the first time— 


connections 


is a cinch with Drake 
Industrial 
Irons and Solder Pots. 


Soldering 


That's one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 


met, too, for Drake has 


An Iron for Every Purpose 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an AA-5 or better 
priority rating. Write 
now for illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE, CHICAGO, ILL. 





TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 


desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 
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AMPLIFIER SMOKE INDICATOR 


Smoke 110 Vout Ac. 


hu 


CATING opacity of gas between a light source and 
photo tube, is indicated on a milli-ammeter in this 
smoke indicator, Fig. 13, typifying the principles involved. 


Fig, 13 


In Fig. 15 is shown another idea of the same variety. 
The height of mercury in the manometer forms the 
secondary winding of a transformer. - With the rise in 
the mercury the load on the transformer is increased. 
Thus more current is taken from the supply which now 
can be 110 volt. The change in current is now directly 
proportional to the variation in the height of the mer- 
cury. This offers a continuous and not a stepped varia- 
tion. However the change in current is not great. A 
small deviation in the height of the mercury does not 
produce a marked change in the current. 

Another method which is frequently employed is to 
arrange the float or bellows to operate either a slider 


ETERING at a distance may well be applied to prod- 

uct development work. Fig. 14—A flow meter 

which, through a group of resistors, offers indicating, 

recording and integrating functions. Fig. 15—Similar 

facts gained through a manometer in which mercury 

column of variable height forms the secondary winding 
of a transformer as schematically indicated. 


Ac. SuPPLy 
4O VoLtT 


INDICATING 
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CASED MODEL 


Raytheon Voltage Stabilizers are available for 
incorporation in your product or equipment for 
almost any type of service. There are three designs 
—cased, uncased and endbell models —to meet 


Raytheon Voltage Stabilizers Give You 
These Outstanding Advantages... 


@ Hold constant varying A. C. input 


voltage to + 34%. 


®@ Stabilize at ony load within their 


ratings. 


® Quick action... stabilizes within 2 
cycles... variations cannot be @ Entirely automatic... no moving 
observed on an ordinary parts... requires no maintenance... 


volt meter. 


Voltage to + ¥,% | 









RAYTHEON 


Voltage Stabilizers 


Accurately Control Fluctuating 













your installation requirements. All Raytheon Sta- 
bilizers deliver controlled output voltage to + 4% 
over their full rating. Write, outlining your needs 
—-Raytheon Engineers will make recommendations. 








@ Wide A. C. input voltage limits... 


Endbell Model 
95 to 135 volts. 
| 
| 


connect it and forget it. 
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ibinets, instrument cases and similar 
fe ously made of metal. 


“ng 
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SKLE FINISH 
poeD PULP, 
BA or MASONITE? 
Be done because 
bo porous — 


» 
mt 


a 4 RINKLE is now used on clock cases, 


} blocks, partitions, panelling, etc. 


BLE -FINISH 

Bor FABRIC? 

be done because 
bitoo absorbent 
ifurface would 
ek, 


Yet fi INKLE is now widely used for wrap- 
Hecorative paper and fabrics for 
Sapplications. 


FINISH RUBBER? 
ete e because it 
stand bending or 


A 


vat 

oe fi, 
’ 
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is now being used on bicycle 
ond many other rubber products. 


ti 


A 
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or a resistor or an armature inside a solenoid. The 
movement changes the distribution of potential across 
instrument coils shown in Fig. 16. Initially with the 
contact at the mid-position the current through both 
coils is alike. The instrument needle would lie at an 
equal angle to the plane of either coil. On the contact 


ELEMETERING. Fig. 16—Float or bellows op- 

eration of a slider, resistor or armature within a 
solenoid may be relied upon to change the potential 
across instrument coils. Fig. 17—Self-synchronous device 
consisting of two small induction motors with their field 
systems conrected to the same energy supply and with 
rotor systems connected back to back. Movement of 
rotor A will be immediately followed by that of rotor B 


being disturbed the current in the coils is no longer 
balanced and the fields set up by the coils are no longer 
equal. As the movement must set itself along the line 
of the resultant field the pointer is deflected. In the 
same class is the method which varies the setting of the 
condenser plates in an oscillating circuit. This changes 
the frequency of an oscillator. The remote indicating 
instrument now is a frequency meter. Such a circuit 
is a complicated affair and needs special attention. 
However it has the advantage of having no magnetic 
damping action. 

There is still another class where the remote member 
is compelled to follow the variations of the indicating 
member. In this class falls the inductance bridge of 
Fig. 10. But the most widely known in this category 
is the self-synchronous device shown in Fig. 17. This 
consists of two small induction motors, with their field 
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death trap... 


FOR LOADED DICE! 


en can spot them in a second! Where 


honest dice turn slowly and evenly 
when dropped in a glass of water, “phonies” 
make one quick revolution, then settle with 
the weighted sides down. A simple test, 
but effective. 
Not so simple was the task of trapping 
“loaded” parts in high-speed machinery— 
detecting unbalance and trouble in a part 


that whirls at several thousand r.p.m.! 


GISHOLT DYNETRIC BALANCING MACHINES* 
provide the answer quickly and economi- 
cally. They /ocate and measure any false 
movement—unbalance vibrations, even 
down to .000025" ... and in a matter of 
seconds. Then: 

Out goes vibration, major cause of ex- 
cessive wear and early failures. In comes 
accurate static and dynamic balance, with- 
out which your machines—like loaded dice 
—are “stacked against you.” 

Take no chances with vibration! Investi- 
gate Gisholt Dynetric Balancing now! 


* . develupment of the Westinghouse Research Laboratories 


GISHOLT MACHINE COMPANY 


1119 East Washington Avenue * Madison 3, Wisconsin 


DYNETRIC BALANCING MACHINES 
are extremely easy to operate. A simple 
meter reading, and the slightest un- 
balance is revealed ...in any part 
from 1 ounce to 50 tons. Literature on 
request. 
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The new Type 6NAO Self- 
Locking Palnut may be used 
2 ways. Used as a fastening, 
the full triple grip keeps 
parts tight under vibration, 
without need of lock - 
washers. Used as”a regulat- 
ing nut, the third gripping 
action (3-3) locks it firmly 
anywhere on the screw. (See 
typical uses herewith.) 


Type 6NAO Palnuts are 
single thread locknuts, made 
of tempered spring steel. 
Light in weight, low in 
cost, easily, speedily ap- 
plied. Send details of your 
assembly for samples and 
suggestions. Write for new 
data sheet and copy of Pal- 
nut Manual No. 2,’ giving 
information on all types of 
Self-Locking Palnuts. 


When the 6NAO Palnut 
is tightened, its arched, 
slotted jaws grip the bolt 
like a chuck (1-1), while 
spring tension is exerted 
upward on the bolt 
threads and downward 
on the part (2-2), securely 
locking both. A third 
grip is exerted around the 
top of the bolt by spring 
tension at 3-3. 


Fastening electri:al terminals 


THE PALNUT COMPANY 


66 Cordier Street, Irvington 11, N. J. 


See 
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systems connected to the same energy supply. The 
rotor systems are connected back to back. When a 
movement occurs of the motor A due to the action of 
some mechanism, then as conditions in the rotor circuit 
are no longer balanced forces are set up which will 
cause movement of the motor B. Thus the indicating 
movements of A are faithfully recorded at B. 


YOU MAY AGREE OR DIFFER 


(Continued from p. 134) 


levels of costs. This will demand real cooperation 
between management and labor. After the war there 
may be a strong tendency among workers to spread 
the work and to favor, if not to force, conditions 
making for higher costs. Nevertheless, I believe there 
is solid ground for hope in a change for the better. 
There are many labor officials who are convinced that 
increased productivity is the best way to raise real 
wages and living standards. It is clearly management’s 
responsibility to support this belief, not only with words 
but with deeds. 

“Until labor feels reasonably protected against the 
possibility of unemployment resulting from increased 
productivity it will not give full cooperation. The 
tendency will be to make jobs last and to resist making 
available the benefits of improvements reducing the 
number of man-hours per unit of production. If the 
essential labor cooperation is to be forthcoming, workers 
must feel that they are not at the same time also con- 
tributing to a worse condition for at least some of them. 
There must be provided protection for those workers 
who may be temporarily displaced by industrial progress 
or changes. The greater the protection, the more 
genuine and effective will be labor cooperation and the 
more rapid will be the process of readjustment.” 


J. H. RASMUSSEN, Commercial Manager, Crosley 
Corp., Cincinnati, Ohio— 

“Forty-three commercial FM stations and six experi- 
mental FM stations are now in operation. The Federal 
Communications Commission is reported to hold appli- 
cations for 77 additional licenses. More than 500,000 
FM receivers have been sold. It will be possible to set 
up some 3,000 stations in the broadcasting band that 
has been allocated to FM, and an increase in that allo- 
cation is now being considered. Because there are less 
than 1,000 AM stations in operation, FM will permit 
a fine broadcasting service to many commuuities that do 
not have adequate service today. Many additional FM 
stations probably will be on the air within a year or two 
after the end of the war. Most of the more expensive 
radio and radio combinations will incorporate the FM 
band when production is resumed. FM will never re- 
place AM but rather it will supply a greatly-needed 
supplementary service. Many millions of families will 
want this improved reception and the result will be 
greatly increased sales-enlarged employment. Within 
three or four years after television gets under way com- 
mercially, it is estimated that more than 30,000,000 per- 
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Se he Gurigle ... FORMICA MET THE TES 


they will do most of the work of ceramics. 


Thousands of American war planes, their vital 
electrical systems dependant on Formica insu- 
lating parts, have stood up to the humidity and 
heat of the jungle. They stood equally well the 
dry substratosphere cold on the way. 


For Formica is available in insulating grades 
that do not change dimensions with changes 
in temperature, whose efficiency is not reduced 
by moisture absorption. Some of them permit 
very slight losses at high frequencies — and 


Yet they are easily and readily machined — 
adapted for fast mass production methods. 


War time experience has provided better insu- 
lating grades of Formica than were ever avail- 
able before. Let us tell you about them now. 


“The Formica Story” is a moving picture in 
color showing the qualities of Formica, how it 
is made and how it is used. Available for 
meetings of engineers and business groups. 








THE FORMICA INSULATION COMPANY, 4638 SPRING GROVE AVENUE, CINCINNATI, O. 
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Acme Enameled Wire 






DURABILITY 
TOUGHNESS 
GOOD “SLIP” 


if Stands the Gaff of 
Modern Winding 


Acme enameled Magnet Wire has high abrasion re- 
sistance, unusual flexibility and a good ‘“‘slip'’—all 
of great importance in these difficult production days. 
By its consistent use, electrical manufacturers have in- 
creased output, reduced rejections and lowered costs, 
eased the work. 


The enamel, the insulation base of most types, was 
developed in the Acme plant to meet our own exact- 
ing coil winding requirements. Its adhesion, flexibility 
and dielectric more than meet all standard electrical 
tests. The cotton, silk and paper used are of best 
quality. The glass in HEATEX wire has the flexibility 
of silk and the heat resist- 


ance and insulation value ENAMELITE 
of solid glass! et anes 

; FORMVAR 
Many improvements have em 
been made in magnet wire at. 
the past few years. ‘If the COTTONITE 
wire you use is somewhat Seen Seer Benasel 
‘dated,’ you are not get- PAPERITE 
ting what Acme can give Paper Over Enamel 
you. You are welcome to HEATEX 


consult our engineers. 


Aemie 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 
MAGNET WIRE — COILS — VARNISHED INSULATIONS 


Glass Covered , Wire 
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sons, covering more than 35 per cent of the nation’s po- 
tential buying power, will be able to receive television. 
It is expected that satisfactory receivers can be sold at 


from $150 to $200 and upwards. The $200 figure 
seems the more likely. Within ten years after the end 
of the war, thousands of persons will be employed in 
the manufacture, erection and operation of television 
stations. More thousands of persons will be employed 
in the manufacture and distribution of receivers. Addi- 
tional thousands will be employed in the advertising 
end of the business which will support the telecasting 
networks and stations. Some day, television will be a 
billion-dollar industry.” 


H. W. CLOUGH, Vice President, Belden Manufac- 
turing Co., Chicago, Ill.— 

“I anticipate a short period of high consumer goods 
production on the return of peace, after which manu- 
facturers must begin to make things: better, cheaper 
and different. An item that fails to sell may, with some 
change in style, be lifted to a boom status. Perhaps a 
new type of electrical cord, or cord and connector, or a 
cord and reel, or a new thin insulation may make, for 
all practical purposes, new products out of present and 
former products.” 


LT. GEN. J. G. HARBORD, Chairman of the Board, 
Radio Corp. of America (to stockholders at the annual 
meeting )— 

“Radio is achieving almost unbelievable results in 
navigation and collision prevention and peacetime ap- 
plication of radar will contribute to the safety of travel 
of all kinds. RCA’s production of radio, sound and 
electronic equipment for the armed forces in 1943 was 
more than 100 per cent greater than in the preceding 
year and its backlog of unfilled orders at present 
amounts to approximately $300 million. It is the basic 
policy of the company to reduce the prices of manufac- 
tured equipment as fast as designs are final and lower 
costs in manufacturing are possible. As a result, volun- 
tary price reductions and refunds to the Government 
apart from renegotiation proceedings, totaled upwards 
of $22 million in 1943.” 


ERIC JOHNSTON, President. Chamber of Com- 
merce of the United States— 

“For the first time in five long years, the hope exists 
that the end of the war is in sight. Only one thing can 
delay victory. It will be delayed only if any of us at 
home—worker, employer, farmer and public servant— 
slackens the pace which was set after Pearl Harbor to 
meet the challenge of our enemies. For the first time, 
too, the problems which the war’s end will bring to us 
are beginning to be clearly outlined. Only one thing 
can prevent us from reaping the fruits of the victory 
for which our nation has fought. We shall have failed 
only if any of us at home—worker, employer, farmer 
and public servant—neglects to plan now to meet the 
challenge our times will offer to us. 

The Chamber of Commerce of the United States, rep- 
resenting 700,000 business men throughout the nation, 
presents a twelve-month program to make fully effec- 
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nique research, engineering, tool 
design and production skills combine, 
not only to build control devices thot 
fulfill the most exacting requirements, 
but also to build special purpose 
devices for which no specifications exist. 
Our list of customers, the most exacting 
in government, aviation and monv- 


facturing, attest to these skills. 


Manufacturers of 


and Components... for 
Electric, Electronic and 
Mechanical Applications 


Me a cer ep 


EASTERN AIR DEVICES, INC. 


585 Dean Street « Brooklyn 17, N. Y. 


An Affiliate of THE FRED GOAT CO., INC., Est. 1893 
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AN OUTSTANDING DESIGN! 
1/50 H.P. CAPACITOR MOTOR 


TYPE J-70 


SEVEN weeks from inquiry to delivery ... 3 weeks to engineer 
final sample . . . 4 weeks to production. 


60 Cycles, 115 Volts + Single 

Phase- 3400 R.P.M. + Low tem- 

perature rise + High efficiency: 

Diameter 35/16”, Overall We, 
length 3'/3”, Shaft diameter aviy 
eT eA eee) lie 

cations are for driving 

blowers in high ambient 

temperatures and for 

powering small control 

devices of all types. 
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irthday greeting for Rommel 


Up to the moment a shell starts on its mission of destruction 
it can be handled as freely as cordwood. Only when it attains 
a predetermined velocity does centrifugal force actuate the 
safety spring which releases the firing pin. 

Holly manufactures thousands of minuscule springs for this 
purpose. Accurately and carefully made from cadmium plated 
music wire they are an excellent example of Holly’s precision 
workmanship. For safety’s sake:— 


Phone Holly 2211 or from Detroit 
dial Cherry 4419 


AMERICAN SPRING 
OF HOLLY INC., HOLLY, MICHIGAN 


for ELECTRICAL 


PORCELAIN 


of any type or shape 


Just write 
THE COLONIAL 
INSULATOR CO. 
937 Grant St., Akron 11, O. 


Chicago Office 
2753 W. North Ave. (47) 


eA 


PORCELAIN 





tive the dynamic forces of American business. Through 
it, business can unite to speed victory and make ready 
the nation for its task of reconstruction.” 


J. CARLTON WARD, JR., President, Fairchild En- 
gine & Airplane Corp.— 

“\We must have a national realization that in order to 
avoid war we must at all times be ready and strong as 
a nation so that no other nation or combination of na- 
tions would dare involve us without a thorough realiza- 
tion of the risks involved to them. Future aggressors 
that may come forth as the world continues to shrink 
through efficient communications and transportation 
must reckon with our peaceful aims and listen to the 
voice of America around the international council table. 

We should declare forthrightly a new national policy 
adapted to our present stature as. the most important 
member of a world community. We should do it now 
when our 135,000,000 citizens are disposed to face the 
problems of war and before we return to the smug 
complacency which has always characterized us in peace. 
We should act before we think of beating our swords 
into plowshares. 

Let us fall back upon that greatest of all principles 
that has brought man from the savage state to the man 
of today—reflection upon fhe past that the future may 
be profited thereby and that our children may benefit 
by those many mistakes which both we and our fore- 
fathers have made.” 


FRED W. WENTKER, Manager, Radio Corp. of 
America, Electronic Apparatus Section— 

“Experimental developments and practical experience 
thus far have influenced leaders in the plastics industry 
to state that the introduction of electronic power heat- 
ing is the most significant advance in the industry in 
more than a quarter of a century. Further develop- 
ments promise to make practicable some uses of plastic 
materials and production of plastic preducts heretofore 
prevented by molding limitations. 

Increased strength resulting from the more complete 
and more uniform curing made possible by electronic 
power heating will expand the use of plastics into fields 
involving stresses for which they have not previously 
been suited. It has been found, too, that many objects 
formerly considered too large or too intricate for the 
practical use of plastics in their composition can readily 
be molded after electronic power preform preheating. 

A graphic example is that of a four-pound test block, 
6 inches square by 2% inches thick. By former methods 
it took two hours of press time to mold it, and even 
then the result was not entirely satisfactory. When 
electronic power heating was used, the molding time 
dropped to five minutes for a thoroughly cured job. The 
more complete cure also suggests that it may be found 
possible to reduce costs by using thinner wall sections, 
or even by a reduction in the ratio of resin to filler, for 
products in which a high degree of strength is not an 
especially important factor. Full realization of these 
possibilities may hinge upon modification of resins to 
secure maximum adaptability to the electronic power 
method of operation.” 
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Close Tolerances of Presteel Stamping Cut Costs 
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Pressed from 0.500” steel, heavy flanged 
sleeve bearings similar to the one shown 
above are held to tolerances of +.001” 
both inside and outside of the barrel and 
have a finish specified in micro inches 
(before silver plating). Previously, such 
bearings have been machined from tub- 
ing at a cost nearly 50% greater than the 


price of Presteel stampings. 


ORCESTER 


Worcester Pressed Steel stampings made 
by carefully controlled press operations 
producing uniform parts to tolerances of 
thousandths of an inch or less have 
helped many manufacturers to lower 
costs and improve their products. Our 
engineering and production experience 
is at your disposal. Mail samples or 


prints to— 


SED STEEL ¢€O. 


608 Barber Avenue, Worcester 6, Massachusetts 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 











HEAVY-DUTY REVERSING MOTORS 
Shaded-Pole Tuduction “Type 


Our engineers have recently developed, and thoroughly 
tested, the new motor shown above. Its full load rating 
is 2150 r.p.m., 0.15 lb. in. torque, 0.0055 h.p.; drawing 
45 watts at 115 volts, 60 cycles. Starting torque ‘is 
0.16 Ib. in. Shading coils, with externally-controllable 
switching circuits, make this motor reversible while 
running. This is the first of the Heavy-Duty Reversing 
s Type BARCOL MOTORS to be placed in production 
Prices — others with larger output will follow. 


Write for 
Data and 


SIMPLEX 


STRIPPERS 


WIR AND CUTTERS 


e CLEAN CUTTING 
e PRECISION STRIPPING 


e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a. unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a complete 
and clean stripping of insulated covering with single pull 
of handle. This engineering achievement also insures a 
permanently precision adjustment to all types of wire and 
cable in its capacity range until readjustment is desired. 
The Model S-30C will accommodate all cables up to 34” 
dia., stripping clean without scratching, marring or in any 
way injuring insulation of internal wires (Model S-130 
available for cable up to 1” diameter), also indispensable 
for stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SrMPLEK WtRE STRIPPERS AND CUTTERS 
TVOLS © Dies -° STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 
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ROBERT M. GAYLORD, President, National Asso- 
ciation of Manufacturers- 

“Working capital is what a manufacturer has on hand 
to meet his payrolls, to buy his raw materials, to keep 
his plant in repair and to meet the hundreds of other 
day-to-day expenses. Actually, it is sound current 
Included in the Se 
curities Exchange Commission estimates of working 
capital is the amount of cash the manufacturer is 
obliged to set aside to meet the tax liabilities and the 
amount of cash he has received from heavy borrowings 
from the government on V and VT loans (all of which 
must be paid back). 

The working capital that the SEC statement makes 
so much of must come from inventories and receivables. 
Anyone knows that these are not worth 100 cents on 
the dollar. Just how much they are worth is a ques- 
tion. They cannot be used in reconversion, and ti 
provide jobs, unless they can ‘be turned into cas! 


assets less all current liabilities. 


promptly. Business is going to need cash, and lots of it. 
when the war ends. 

It is a tragedy that the men who are fighting, and 
their families at home, should get from SEC an idea 
that industry has plenty of money to reconvert to peace- 
time production and also to undertake considerable 
expansion, thus having jobs available when the men 1 
the armed forces come home.” 


MACHINE STANDARDS 


Continued from p. 101 


making it impossible to remove wiring at a future 
time. Coolant and oil seeps through flexible conduit 
and finds its way into control enclosures, causing 
trouble. Many machine tool builders do not support 
flexible conduit except by the connectors at junction 
boxes. This support is very poor practice, and the con- 
duit usually, after a period of time, becomes detached 
from the connectors exposing the wires to damage and 
making an opening which allows entrance of coolant. 
oil and dirt into enclosures. 

In connection with pendant equipment, a chain or 
the supporting conduit is often used for the ground con- 
nection. This has proven unsatisfactory and danger- 
ous—the General Motors standard prohibits this prac- 
tice and specifies that the ground conductor must be 
included as one of the conductors of a multiconductor 
cable unit. 

The items which have been covered are those which 
differ most from the present standard and will very defi- 
nitely make for the more efficient operation of machine 
tools. They are not meant to place a hardship on the 
machine tool builders or the electrical equipment manu- 
facturers. They will on the other hand reduce main- 
tenance costs which will work to the benefit of all parties 
concerned. The adoption of such a standard as the one 
that General Motors has proposed will certainly mean 
that machine tools will be idle less time due to main- 
tenance difficulties, since they are based on the actual 
experience of the various General Motors plants with 
machine tools of recent design. 
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BRIDGEPORT’S improvea Phosphor Bronze 


One of the most insidious battles in this war has 
been that between metals and nature’s corrosive 
forces. Bridgeport’s improved Phosphor Bronze 
has proved itself especially resistant to this type 
of attack, which has ruined the effectiveness of 
many sensitive, delicate instruments using lesser 
alloys. | 
For example, the wipers on a variable tubing | 
condenser are one of its simplest, yet most im- 
portant parts. The Oak Manufacturing Company 
has found Phosphor Bronze the most dependable 
alloy for this use on the 5-gang condenser illus- 
trated. Phosphor Bronze’s high strength, fatigue 
resistance, resilience and long lasting spring 
qualities assure continuous electrical contact at 
all times in this unit. And that’s mighty important 
in Tank, Bomber, Fighter and Combat Ship in- 
stallations... whose very performance frequently 
depends upon this small equipment accessory! 
Bridgeport’s Phosphor Bronze has many ap- 
plications in electrical appliances, signalling de- 
vices, bellows, diaphragms, gauges, pressure con- 
trols and similar devices. Bridgeport’s carefully 
controlled manufacture of this alloy retains the 
fine physical properties characteristic of this 
time-tested alloy. 
If you have an important problem of product de- 
sign calling for unuswal metal performance such . 
as Phosphor Bronze provides, or other special 
engineering alloys, Bridgeport’s metallurgists 
will be glad to advise with you in its solution. 











A PRODUCT OF 





BRASS 


“eco BRIDGEPORT BRASS COMPANY 
“" BRIDGEPORT 2, CONN. «- _ Established 1865 
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ANY TYPE 


DAVIS-MADE 


EXACTLY TO YOUR BLUEPRINTS 
OR SPECIFICATIONS 


More than 30 years experience, plus the facilities of 
two modern plants geared to put your work on the line 
at once, assure you prompt delivery and complete 
satisfaction. Bring your problems to our engineers, long- 
experienced in unusual as well as usual requirements. 


TRANSFORMERS, SOLENOIDS, COILS, 
ASSEMBLIES, ELECTRO-MAGNETIC COILS 
AND WINDINGS FOR EVERY PURPOSE 


If you are in immediate need for a few, or a multitude 
of items it will pay you to get in touch with us at once. 


Ask for catalog. Wire or Write 


DEAN W. DAVIS & CO., INC. 


Precision-Made Coils for Every Electrical Purpose 


1006 FIRST ST., KENTLAND, INDIANA 


Factories in Chicago, and Kentland. 





RMMO AVA’ 


POSTWAR SIGNPOSTS 


There will be strong postwar competition between 
frozen food stores and pre-war style butchers and 
grocers. A survey of the present 5,000 food locker 
operators shows that 4,000 plan to enter the retail food 
field in peacetime. About 900 will offer truck delivery 
service. Four out of five intend to serve as agents in 
their areas for home freezer units. It is foreseen by 
Edison General Electric Appliance Co. that a million 
home freezer units will be sold in the first two years 
after the war. 

Plans are being made for the installation of two- 
way radio communication equipment in taxicabs. 
It is estimated that there will be a market for 15,000 sets 
of taxicab communication equipment in the first year 
after the war. The radio control system developed by 
General Electric Co. contemplates the use of frequency 
modulation equipment in the 300 to 500 mc. bands. The 
system would work by transmitting stations which 
would be established in several sections of a city and 
would be hooked up with a central control station. 
Drivers and control stations could keep in touch with 
each other, and the dispatchers would be able to talk 
to each taxicab individually without being overheard by 
any other cab or radio listener. 

The building industry is threatened by the pub- 
lic’s conception of “miracle” housing after the war. 
Surveys have been made, and results indicate that 72 
per cent want complete air conditioning with cooling 
in the summer, 81 per cent want electronic controls 
which will make housekeeping far more simple than 
today, 81 per cent want plastics used for plumbing, 
pipes, fixtures, etc., 60 per cent wish movable partitions 
which permit the making of one room out of two, 
54 per cent want outside walls which can be opened up 
on a garden or terrace and 56 per cent want rooms 
built as complete units which can be added or removed, 
depending on family requirements. Also, the public 
believes that these improvements will be available within 
6 to 11 months after the war. The National Associa- 
tion of Home Builders predicts that consumers can ex- 
pect a gradual, progressive evolution in home building, 
but not drastic revolution. Greater emphasis will be 
placed on selection of site and designing the house to 
blend with surroundings. Conventional types of homes 
will continue with reasonable modifications. In con- 
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OLSEN TYPE E-0 
Dynamic Balancing Machines 


incorporate many distinctive features without sacrificing 


Work support rollers hardened and Flexible spring type drive 
ground, easily and quickly adjustable eliminates errors due to 
Roller support brackets to suit journal ten driving disturbances. 
easily adjustable to suit 
length of part. Sensitive meter—linear 
scale — small _ unbal- 
Magnetic pick-up trans- ances easily read. 
forms cradle vibration to 
electrical energy — com- 


pletely enclosed. Angle indicating 


al — shows an- 
r location of 


alates ae lan etneetamceeene ie inde thane 


er 


a single ¢ 
knob. 


Substantial base suppo 
ing entire machine in per- 
rnanent alignment. 


Write today for Bulletin zu 


giving complete details. 


vam TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 


BS. ° ss AND PHYSICAL TEST- 
alancing ING EQUIPMENT 
a A PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattie 


Representatives: 


MINE and SMELTER SUPPLY CO., Denver, Colo. 
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HERCULES ELECTRIC & MFG. CO. 


INCORPORATED 
2416 ATLANTIC AVENUE * BROOKLYN 33, N. Y 


DC and AC WELDERS » TRANSFORMERS * MAGNETIC CLAMPS * SOLENOIDS 
RIVET HEATERS * SPOT WELDERS * FLUORESCENT BALLASTS * SPECIAL CONTROLS 


struction and equipment, the builders will be able to 
deliver the best types of prewar housing with consider- 
able more window area, increased emphasis on size 
and charm of the living room, attractive kitchens and 
bathrooms and appealing basements, etc. The postwar 
“dream home” will not be magical but will be practical 
and up to date in every way and the best that money 
can buy in any price range. 


1944 CONSUMER ANALYSIS 


Included in the Milwaukee Journal are tabulated sur- 
veys of products consumed, percentage of users and 
non-users, increase or decrease in use through the years 
and other related factors. Also included are news items 
giving the following figures: Over 154,000 Milwaukee 
families want home freezer units in their refrigerators, 
and over 70,000 families would like to purchase a sepa- 
rate freezer. New automatic washers are wanted by 
44 per cent, and 35 per cent want ironers, 62,000 want 
new radio sets, over 12 per cent are planning on pur- 
chasing new furniture, and over 9 per cent wish new 
cooking ranges. Above 8 per cent plan to buy new bath- 
room fixtures, 92,000 families state that the outside of 
their houses needs painting, and 46 per cent want to 
paint some rooms. Seventy-six per cent of these fami- 
lies say they will do the job themselves, while 23 per 
cent will hire someone to do it. 


POWER HOUSES ON RAILS 


Capable of supplying the power needs of a city of 100,- 
000 people, ten mobile power trains are being built for 
Russia by Westinghouse Electric & Mfg. Co. They 
will be used to bring power into liberated cities where 
plants have been destroyed or sabotaged. Each train 
generates 5,000 kw. within the space limits of 8 railroad 
cars. Everything from a boiler room to transformers 
and circuit breakers that carry the power output to out- 
side wires is included. 

Also under construction are 24 three-car, 1000 kw. 
trains. Both types develop a 50 cycle current for Eu- 
ropean use. The key car of the 5,000 kw. power train is 
a 640-ton unit with a steam turbine which drives an elec- 
tric generator. Steam to operate the turbo-generator 
3000 times a minute comes from the boiler car, Within 
a matter of hours after arrival at a reconquered town, 
these units can be generating electricity for war produc- 
tion, military needs and civilian rehabilitation. After 
the war, the equipment may be removed and put on 


MEETINGS AHEAD 


August 29-September 1. American Institute of Elec- 
trical Engineers. Pacific coast technical meeting. Los 
Angeles, Calif. H.H. Henline, national secretary, 33 W. 
39th St., New York 18, N. Y. 


September 14-16. Illuminating Engineering Society. 
Annual convention. Chicago, Ill. A. D. Hinckley, execu- 
tive secretary, 51 Madison Ave., New York 10, N. Y 


September 12-13. Edison Electric Institute. Acci- 
dent prevention committee. New York, N. Y. Col. H.S 
Bennion, managing director, 420 Lexington Ave., New 
York 17, N. Y 
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Advance 


does 3 JOBS 


Advance* is a Driver-Harris alloy made from electrolytic Nickel 
and Copper under close control of exclusive Driver-Harris methods. 
It possesses a number of remarkable properties ideally suited for 
these 3 distinctly different applications. 


High electrical resistance (294 ohms per Circular Mil-foot), great 
ductility and non-corroding properties make it particularly good 
for winding heavy duty industrial resistors employed in motor 
starting and controlling equipment. Both wire and ribbon are 
used in this application. 


In finer sizes negligible temperature co-efficient of resistance 
(+.00002) combined with high resistivity makes it the most desired 
resistance alloy for winding precision resistors of the type used in 
electric meters and laboratory testing devices. 


‘Because Advance* develops high and uniform thermal em f 

- @gainst Platinum, Copper or Iron, it is used extensively by all 
‘Instrument manufacturers in the well-known lron-Advance and 
Copper-Advance (Constantan) Thermocouples. Small temperature 
memnges are clearly indicated through larger scale deflections. 


*Trade Mark Reg. U. 8. Pat. Of. 


oa _ Driver-Harris 
=, is = = of . large, a ae 
. resistance . 
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post-war products more dependable. For 
important information about improved re- H. A R RI $s ON, NEW JERSEY 


sistance alloys write for a free copy of } os. 
Data Book R-42 . . . a complete text on A es: CHICAGO + DETROIT - CLEVELAND 


Advance and other D-H alloys. 5 anomes: + SAN FRANCISCO - SEATTLE 
Special (rm Alloys Since 1899 
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S- T'S the FINAL ANALYSIS that tells the 
story when dynamotors reach this test board 
During manufacture, countless checks and 
measurements are made of the various com- 
ponent parts. Then, after assembly and prelimi- 
nary inspection, each unit undergoes an 
extended operation test on the run-in line. 
But the dynamotor must still prove itself by 
successfully passing a series of tests which 
are the basis of Eicor quality using the 
finest test-equipment obtainable. 


First, each unit is checked at over-voltage 
and overload to establish a predetermined 
electrical factor of safety. This is followed by 
a complete point-by-point check of the dyna- 
motor and its performance, based on EICOR 
design specifications. Output; regulation 
speed, and efficiency, together with 
other test data, are carefully noted for 
engineering appraisal. 

Specializing, as we do, in 
the design and manufac- 
ture of rotary electrical 
equipment,our extensive 
experience is fully utilized 
in building the world’s fin- 
est dynamotors and motors. 


| IicoOR INC©. BR AC tte 


DYNAMOTORS «+ D. C. MOTORS + POWER PLANTS * CONVERTERS 


ta) 


Ad Auvriema, 89 Brood St., New York, U.S. A. Cable: Auriema, New York 








permanent foundations in new power stations, or the 
trains may be kept in readiness for floods and other 
emergencies that may arise. 


APPROVED STANDARDS BY ASA 


Intended as a guide for the protection of workers from 
injury and illness and for the protection of property 
from fire or other damage arising out of installation, 
operation and maintenance, Z49.1-1944 Safety in Elec- 
tric and Gas Welding and Cutting Operations has been 
approved. The standard should be found useful to any 
welding, cutting, brazing or lead burning operations. 
Included in the booklet are definitions; scope ; installa- 
tion and operation of gas-welding and gas-cutting equip- 
ment, arc-welding and arc cutting and resistance weld- 
ing equipment; fire prevention; protection of person- 
nel; and ventilation and health protection. American 
Standards Association, 29 West 39th St., New York 
18, N. Y. : 

For industrial control apparatus in the heating, gen- 
erating and machinery fields, Standard C19.1-1943 for 
Industrial Control Apparatus has been revised and 
approved. It correlates information contained in two 
important standards of the electrical industry—the old 
AIEE Standard No. 15 and the Nema Industrial Con- 
trol Standard published in 1937. Assisting in harmoniz- 
ing practices in the industry, this standard promotes 
production economies and benefits users of electric 
motors and control equipment. It covers motor con- 
trol, similar control used for industrial heating and 
rheostats, including those for the generator field. Tech- 
nical data contain information on scope, service con- 
ditions, definitions, ratings and performance. Tables 
are included in the bulletin on classification of resistors, 
specifications for products, synchronous motors, limit 
of observable temperature rise above cooling air, etc. 
American Standards Association, 29 West 39th St., 
New York 18, N. Y. 


REFRIGERATION STANDARDS IN REVISION 


Currently in circulation to those manufacturers involved | 
is a Recommended Revision of Commercial Electric- | 
Refrigeration Condensing Units, Commercial Standard 
(Emergency) CS(E) 107-43. I. J. Fairchild, Chief, 
Division of Trade Standards, National Bureau of 
Standards, U. S. Department of Commerce, Washing- 
ton 25, D. C., seeks written acceptance by those manu- 
facturers whose products relate to the recommended en- 
gineering revision. 


DIAL INDICATORS STANDARD 


Commercial Standard (Emergency) CS(E)119-45 will 
become effective for new production after January 1, | 
1945. The purpose is to provide minimum essential | 
requirements for precision dial indicators as a basis § 
for a better understanding between sellers and buyers, | 
a basis for fair competition and identification of pre- | 
cision dial indicators conforming thereto. Form jf 
TS-3751 includes description of scope, nomenclature, | 
general requirements, detail requirements, packing, 
marking, etc. Diagrams and tables assist in detail in- 
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8 Years Dependable 
onEKF GallBcariuge 


When SSF Bearings went to work on this 
5 h.p., 1150 r.p.m. motor that drives a re- 
clamation conveyor in a limestone plant, they 
started in on a tough job. 


For more than eight years they’ve run smoothly 
with no protracted shutdowns to make their 
work easier. So far, the only thing they’ve 
asked for is occasional lubrication. 





That sort of performance has convinced motor 
manufacturers everywhere that for mainten- 
ance of the initial air gap, long motor life, and 
freedom from electrical troubles caused by 


faulty bearings, the bearings to use are SSS P’s. 
5614 


StS’ INDUSTRIES, INC., PHILA. 34, PA. 


on 


ball and roller bearings 
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NAVY SPEC.—BAKELITE BASE 


PILOT LIGHT 


for 110 


This new light, with 1” jewel, is 
available in three models; No. 1032 
faceted jewel; No. 1033 plain jewel 
and No. 1034 frosted jewel, colored 
disc. Sockets are molded of bakelite 
to meet Navy specifications, 17P4- 
CFG. Removable jewel holder, of 
snap-in type, permits change of lamp 
from front of panel. %%’’ between 
terminals. Designed for Mazda 6S6 
lamps. Selection of jewel colors; red, 
green, amber, blue, opal and clear 
specify choice when ordering. 

Ask for the new Gothard Catalog 
of other models. 


NEW Gothard 


volt operation 


thy MANUFACTURING 
COMPANY 
1320 North Ninth Street 


Springfield, Illinois 


New “highs” in production, new “‘lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets ond Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic ... the rivet is fed, inserted 
ond clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 


us loose samples of your assemblies .. . we 


return them fully riveted, with accurately esti- 
moted riveting time schedules. When Army 
ond Novy men see how much faster and better 
Chicago Riveting is, their usuvol advice is 
“Change now to Chicago Automatic Riveting.” 


Typico! Chicago Automatic Rive! Setter. 

Other models ovailable for setting up te 

4 rivets at o time...bench or pedal types. 
CHICAGO RIVET 


Chicago Kw & MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


U.S. Department of Commerce, Natio: a! 
Bureau of Standards, Washington 25, D. C. 


formation. 


HOW’S BUSINESS? 


The following figures have been made available by W F'2 
through current releases on production and distribution : 
Precision Measuring & Testing Machines, Instru- 
ments and Tools—Monthly shipments at the end 
1943 were at approximately the same level as at the 
beginning of the year, after a slight rise in the second 
and third quarters. Unfilled orders were greatest in 
March, but declined sharply to about 60 per cent of the 
January levels at the end of 1943. It is anticipated that 
shipments will show a sharp drop within the next few 
months on the basis of the trend of unfilled orders. 
Automotive Replacement Type Storage Batteries 
In the first quarter of 1944, battery manufacturers 
shipped 4,499,056 batteries representing a 13 per cent ff 
increase over the first quarter of-1943 when the figure ff 
was 3,969,120. Excluded from the data are shipment: J 
to the Army, Navy, Maritime Commission, etc. 
Machine Tools—Most recent WPB figures for the 
shipment of machine tools (April) total $41,000,201 
as compared with $51,000,780 in March. Unfilled § 
orders at the end of April totalled $167,000,060 in co: 
trast with $153,000,370 on March 31. However. net § 
orders were $54,000,889 and $40,000,657 respectively 


INDEX TO ASTM STANDARDS 


Booklet includes tentative standards and enables any 
of the some 1200 standards specifications and tests 
in the volumes to be located readily. Covering points 
on specifications, methods of testing, recommended 
practices, definitions of terms and charts and_ tables, 
all items are listed in the index under appropriate key- 
words according to the particular subjects they cover. 
American Society- for Testing Materials, 260 South 
Board St., Philadelphia 2, Pa. 


NEW COMPANY MEMBERS FOR NEMA 


Approval of applications for membership by three com- 
panies not hitherto affiliated with the National Electrica! 
Manufacturers Association has been given by Nema 
Heinze Electric Co., 685 Lawrence St., Lowell, Mass.. 
becomes affiliated with the Motor and Generator Sec-§ 
tion and Fractional Horsepower Sub-division. Per- 
feclite Co., 1457 East 40th St., Cleveland 3, Ohio, joins] 
the Industrial ‘and Commercial Lighting Equipment] 
Section, Eastern Tube and Tool Co., Inc., 594 Johnsonj 
Ave., Brooklyn 6, N. Y., affiliated with the Wire andj 
Cable Division, Armored Conductor and Flexible Metal- 
lic Conduit Section and Non-Metallic Sheathed Cable 
Section. 


RMA ORGANIZES A PARTS GROUP 


That each major group of parts manufacturers within 
membership of the Radio Manufacturers Association 
may have its problems fully considered and acted upon. 
an improved sectional organization of 12 parts groups 
has been announced. Robert C. Sprague is chairman 0! 
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Its astonishing ability to resist moisture is a most 
important characteristic of Lexel insulating tape. Tests 
in our own and other laboratories show that it is 98.4% 
moisture resistant. Without special treatment of any 


kind, this naturally results in more efficient, compact 


and lighter installations, especially valuable in instru- 
ments, controls, electronic circuits and lead-in and 
hookup wires, where space is scarce. 

Additional compactness and weight saving also come 
from the fact that the conductor is always center-sealed. 
It is heat-sealed in a continuous helical tube of tape 
throughout every inch of its length. No extra material 
is needed for this insurance against off-centering. 

These qualities, plus its high dielectric strength and 
insulation resistance have gained acceptance for Lexel 
in a wide variety of military applications. They will 
prove equally valuable for products you are planning 
for peacetime production. 

We'll gladly send additional details, or provide test 
samples of Lexel tape or insulated wire for your 
experimental use. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop lami- 
nated insulation products, custom-made to special purpose 
specifications, such as slot cell and phase insulation for motors, 
insulation for shipboard cables and other uses. If your require- 
ments are unusual, call on us. 


“LEXEL” is a registered trade-mark of The Dobeckmun Company. 
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NORTON (N) INSTRUMENTS f 


Calibrated for Your Exact Needs 


“Only the best materials and 
expert workmanship go into 
Norton Instruments... That's 
why they're good.” 


NORTON AMMETERS 
are built in a wide range of 
sizes and types to meet the 
special needs of industrial 
service. They are the re- 
sult of a half century of 
experience in building 
electrical instruments. 


Two different systems: ‘“‘Moving Coil” and ‘‘Electro- 
magnetic’”’. Light, rigid construction; balanced on sapphire 
jewel bearings; hand drawn dials for quick, accurate reading. 


Send for our new catalog 


NORTON Electrical Instrument Co. 
75 sedan ST., MANCHESTER, CONNECTICUT 


THE MERCOID CORPORATION , 
4211 Belmont Avenue, Chicago 41, Illinois 
MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 


CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOID 


CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


Industries’ first eer 

choice for depend- 

able control perform- 

ance. The outside 

adjustment and vis- 

ible dial eliminate all 
guesswork when setting the op- 
erating range. 


Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other tow specific 
gravity liquids. Also 
for liquids at high 
pressures. 


TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 
ture described 
above. 


MERCOID 
FLOAT 
CONTROLS 
Used for maintain- 


MERCOID RELAYS ing fluid levels in 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 
Various types avail- 
able. 


tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 


All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer control life 


the RMA Parts Division. There will be two new sec- 
tions, special production to cover vibrators and special 
products. The 12 units and their respective chairmen J 
are: Capacitors, Paul Hetenyi, Solar Mfg. Corp. ; coils, 
Leslie F. Muter, Muter Co.; fixed resistors, J. H. 
Stackpole, Stackpole Carbon Co.; instruments, R. L. 
Triplett, Readrite Meter Works; sockets, Hugh H. 
Eby, Hugh H. Eby, Inc. ; special products, W. R. Mac- 
Leod, King Laboratories ; switches, Robert A. O'Reilly, § 
Oak Mfg. Co.; transformers, James M. Bennan, Jeffer- § 


| son Electric Co.; variable condensers, Russell E. f 


Cramer, Radio Condenser Co. ; variable resistors, H. E. 
Osmun, Centralab; vibrators, Ray F. Sparrow, P. R. 
» 


Mallory & Co., Inc., and wires, R. G. Zender, Lenz 
Electric Mfg. Co. 


NEMA ELECTRONICS EXPOSITION 


Tentatively scheduled for the latter part of 1945, asf 
general conditions may permit, an International Elec- 
tronics Exposition, to show American industry what 


| branches of electrical engineering can do, has been an- 


nounced by the Electronics Section of the National 
Electrical Manufacturers Association. 

Time and place for the show are to be announced 
later. Exhibitors will not be restricted to manufac- 


| turers who are members of Nema but will be open to all 
| makers of electronic equipment and components. 


It is anticipated that this will be the first of a series 


of similar expositions to be held annually as the out- 


standing event of the year in the electronics industry. 


ASTM HOLDS 47th ANNUAL MEETING 


| With a record-breaking attendance of over 2,000 mem- 


bers and visitors, the 16 formal technical sections and 


| more than 250 meetings of the technical committees ff 


of the organization, the American Society for Testing 


| Materials held an active meeting in New York late in 


June. 
More than 50 new standards were acted upon. Speci- 
fications subject to change were copper and copper al- 


| loys, electrical heating alloys, die-cast metals, electro- 


deposited coatings, surface finishing materials, plastics 
and synthetic rubbers. 

New officers elected at the annual meeting include 
president P. H. Bates, chief, Clay and Silicate Products 
Division, National Bureau of Standards and vice presi- 


| dent Arthur W. Carpenter, manager, Testing Labora- 


tories, B. F. Goodrich Co. , 


MACHINE TOOL ORDERS RISE 


Report of monthly shipments and new and _ unfilled 
orders for machine tools as released by the Tools Di- 
vision of the War Production Board reflects some of the 


| current urge on the part of industry to do some addi- 
tional retooling. For the month of May, orders les 
' cancellations total $59,852,000 against $55,247,000 ing 


April rising to the highest figure thus far in 1944 andi 
being at more than double the January level. 

Unfilled orders as of the end of May totalled $186, 
343,000 against $167,232,000 at the end of April. Actual 


| shipments reflected less improvement, showing relatively 
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--. WITH NO SPEED VARIATIONS 


Recently, a manufacturer building 
secret military apparatus called for a 
small, compact electric motor that pro- 
vided unfailing, uniform slow speed. 
Since standard “‘off the shelf” gear motors 
could not meet the strict performance 
and design specification, the only solution 
was a special motor. 

Holtzer-Cabot motor development en- 
gineers tackled the job and designed a 
special synchronous gear motor that ex- 


actly met all the operating conditions... 
and another military device was on its 
way to help win the war. 

Today, Holtzer-Cabot is designing and 
building special fractional HP motors for 
war products, only. However, our motor 
development engineers, backed by over 50 
years of experience in electric motor de- 
sign will gladly cooperate with you on 
your motor requirements and problems 
for post-war products. 


SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION 


lectrical Apparatus 
s.Philadelphia, Pa. 








WILL YOU USE COMPOUNDS IN 
YOUR POST-WAR PRODUCTS ? 


So simple an operation as handling 
melted compounds has many “angles” to 
it. For instance... 


What are ideal melting temperatures 
for various compounds? 


These popular com- 
pound heaters are de- 
scribed in new bulle- 
tin no. 036. Ask for it. 


How can constant correct 
heat be maintained? 


How may constant level be 
maintained in the vessel 
holding the compound 
without varying the ideal 
temperature? 


What method of dispensing 
is most suitable? 


Howcan proper pre-heating 
cut down melting time? 


These and countless other 
“angles” of handling melted 
compounds have been encoun- 
tered and answered by Sta-Warm 
engineers because designing and 
building a wide variety of elec- 
trically heated pots, kettles and 
tanks has been a substantial part 
of Sta-Warm business for many 
years. 


If post-war production lines 
you are planning now require 
the use of melted compounds, 
Sta-Warm Engineering Service 
awaits an opportunity to help 
‘you to the efficient, economical 


ot brushing tank «= @SWEF tO your problems. 


STA-WARM 
ELEC. CO. 


565 N. Chestnut St. 
Ravenna, Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 


little change at $41,712,000 in May against $41,370.0 « 
in April. Both of these months ran approximately 20 
per cent below the average for the first three mont)s 
of the year in regard to actual shipments. 

Machine tool statistics as gathered by WPB cover 
only non-portable power operated products of a value 
of $350 or more whose function is to shape metal parts 
by progressively removing material through drilling, bor- 
ing, milling, planing, etc. Such metal-forming machines 
as presses, forging hammers, extruding machines and § 
shears are excluded from the compilations. The data 
represent virtually 100 per cent of all shipments and are f 
based on reports from approximately 175 various 
manufacturers. 


RECONVERSION IN RADIO GROUP 


Preparations for further discussions of reconversionf 
problems at a meeting to be held early this month are 
being made by a special committee of the Radio Manu- ff 
facturers Association and officials of the Radio and Radar ff 
Division of WPB. It is anticipated that tentative plans ff 
for reconversion to civilian production of radio receivers 
will be considered as well as limited production of trans-f 
mitters of AM, FM and television types. There is n 
expectation of action that would be effective before 1945 
as no authorizations for civilian production except re- 
placement tubes are in prospect for the current year.f 
RMA members conclude that for the more ultimate) 
program, there should be no restrictions on models or 
types of sets in many allocations and that there should 
be no Victory models. RMA opinion also inclines t 
allowing an increase in the dollar volume of allocations 
to compensate for increased labor and material costs 
in future production since such increases are currentl 
estimated to range between 20 and 40 per cent. 


NEW JOB FOR HF. INDUCTION HEATING 


TENE SCE ANT ARI LRA EINER II 


Establishment of a process for the continuous hardening} 
of steel bars by high frequency induction heating is now] 
a reality. At the Peoria, IIl., plant of the Caterpillarf 
Tractor Co., the new procedure has already been placed 
upon a commercial basis with heat treatment costs low-j 
ered by 50 per cent in comparison with conventional 
methods long considered standard. Actual savings oi 
$15 per ton are possible. Bars are passed into and 
through heating coils at controlled speeds by means o'ff 
three sets of special feed rollers which are adjustable t 
allow for variations in bar diameters. <A 20 ft. bar hard: 
ness. is held to within two points on the Rockwell | 
scale for the full length of the piece. In practice, 4 
per cent of steel bars 7 in. and over come from the 
inductors without the need for any subsequent straight- 
ening while 85 per cent of sizes under 7% in. are read} 
immediately for machining operations. 


BRITISH TELECOMMUNICATION TERMS 


British Standard Glossary of Terms Used in Telecom 
munication, BS 204:1943 is available through the 
American Standards Association and defines techincal 
terms used in speech testing and acoustics in transmis} 
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WILCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 
the ultimate gainer from the 
many new WILCO products 


and developments 


Thermostatic Bimetals, Electrical Contacts. 
and Precious Metal Bimetallic Products are 
such important factors in the precision per- 
formance of ships, planes, tanks, guns, and 
various instruments of the Army and Navy 
that the H. A. Wilson Company has found 
it necessary to enlarge its facilities and de- 
velop many important new products and 
techniques. 


Though now chiefly applied to the wa: 
effort, these new Wilco developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 


At the coming of peace, the skill and ex- 
perience gained in the development and ap- 
plication of these new Wilco products and 
techniques will mean much to automotive. 
electrical appliance and many other types 
of manufacturing customers. No company 
will then be better equipped to meet in- 
dividual requirements for Thermostatic 
Bimetals and Electrical Contacts on any 
desired scale than the H. A. Wilson Com- 
pany, pioneers in this field. 


WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Metal— 
High and Low Temperature with new high 
temperature deflection rates. Precious Metal 
Collector Rings for rotating controls. Sil- 
ver Clad Steel. Jacketed Wire—Silver on 
Steel. Copper, Invar, or other combinations 
requested. Silver Clad Steel. Rolled Gold 
Plate. Special Materials. 


THe H. A. Witson COMPANY 


105 Chestnut Street. Newark 5, New Jerse 


wilt 


Thermometals—Electrical Contacts 


Precious Metal Bimetallic Product; 


241 





Resists Therma ; 
Has High Softening Temperature 
Has High Compressive Strength 
Resists Corrosion 
Has High Dielectric Quality 
Impervious to Most Acids 
Resists Disintegration 
Has Great Uniformity 

Has Wide Diversity of Bodies 
atively Close Tolerances" 


Make Plans Now... 
for the coming PLASTIC ERA 


Consult R OGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic requirements. 

Whether your peacetime products are to include electronic 
equipment, electrical pe stoves or what have you, 


the Rogan Organization will gladly provide cost-free advice 
on all phases of plastic production. 


Send us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2001 So. Michigan Avenue CHICAGO, ILLINOIS 





sion practice, for electrical characteristics of transmis- 
sion circuits and equipment in telegraphy, telephony, 
radiocommunication, television, radio direction-finding 
and for fire alarms. The ground covered is essentially 
that reviewed in Electrocommunication and Electronics 
of the American Standard Definitions of Electrical 
Terms, C-42-1941 but is more extensive, and there is an 
excellent opportunity to evaluate some of the terms used 
by the British which are not customary within the 
United States. 


WHEN SILICON REPLACES CARBON 


Plastic materials of various forms, which offer unusual 
opportunities for improvement of electrical insulation 
and products wherein their efficient use alters design, are 
a new factor and are currently available as solids, liquids 
or insulating resins. “Silicone chemistry makes possible J 
the building of lighter and better equipment for the war 
effort, for the home and the factory” stated W. R. Col- 
lings, vice president and general manager of the Dow 
Corning Corp. at a recent meeting in New York. “Ex- 
haustive tests by engineers have brought reports of the § 
unusual success in the use of silicone insulating ma- ff 
terials.” Redesign of a 3 hp. motor to provide an out- ff 
put of 10 hp. by using high temperature resistant sili- 
cones is an example. 


NAM HAS CONTRACT TERMINATION PLAN 


Announcement of a six-point plan to expedite the settle- 
ment of terminated war contracts has been made by the 
National Association of Manufacturers through its Ad- 
visory Group on War Contract Termination. The plan 
calls for termination control centers, direct settlement of 
subcontracts, settlement teams, designated settlement 
agencies, contractor settlement of limited subcontract 
claims and grouping of individual claims for single ne- 
gotiation. Chairman of the group is E. C. Brelsford, 
Weston Electrical Instrument Corp., and among the 
members of the Advisory Group are J. G. Farrar, Gen- 
eral Electric Co., G. A. Price, Westinghouse Electric & 
Mfg. Co. and C. R. Smith, Western Electric Co, 


DRYING TIME CUT 


A new radio oven for drying penicillin has been an- 
nounced which cuts the drying time from 24 hours tog 
30 minutes. Temperature of the oven never goes above 
50 deg. F. The device was made by R. C. A. Labora- 
tories & E. R. Squibb & Sons. Its interior is a vacuum, 
so low that at 50, the moisture in the penicillin boils. 
The cold oven replaces a dry-ice method in which 
penicillin was frozen solid and moisture slowly evap- 
orated for 24 hours. 


SOME NEW STANDARDS 


Electronic Devices. Technical data are now available 
on this standard which is for the purpose of coordinating 
the various basic symbols for electronic devices. Desig- 
nated as Z32.10-1944, this approved ASA standard is 
intended to replace certain symbols in Tentative 
Standard 10g6 of July 26, 1929. Factors covered 


ELECTRICAL MANUFACTURING 





ese eee 


D ' + 
areata 


“Leap-Frog” Corrosion damages underground 
pipes and cables. 


Pipes or other metal structures are in places 
electro-positive in relation to the soil and due 
to natural galvanic action corrosion results. 
Metal is taken away from one section of pipe 
and deposited somewhere else along the ex- 


posed pipe. 


By using Federal Cathodic Protection Recti- 
fiers, “Leap-Frog” corrosion is foiled. On con- 
stant guard is a direct current charge which 
cancels the harmful electrolytic corrosive ac- 
tion on oil, gas and water pipelines and under- 
ground cables. 





These Federal units have no moving parts, so 
they last indefinitely — with the absolute min- 
imum of attention. In desert heat or torrid 
dampness they keep on the job day and night. 


Proper engineering for the corrosion prob- 
lem at hand calls for the specialized 
consulting engineering service which 

ia a eee is yours — when you look to Federal. 
Rectifer, Model FTR 3114-5. Output 20 am- Write today for full details. 
Deres at 10 to 40 velts. Other sizes as required. 





MSL MLE ML CLOUT LOL 


Nework 1,N. J. 
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Advanced Technique For Calibration 
of Reed Frequency Meters 







Permanent 
smagret 


aes a vibrat- 
ing reed against the 
sound of a tuning 
fork may sound like 
33-F double talk... but 
that is essentially the principle in the exacting process of 
J-B-T Frequency Meter calibration. 


Tuning forks are the most dependable source of mono- 
chromatic vibration frequencies, so J-B-T engineers devised 
equipment, the only equipment of its kind, to translate the 
frequencies of temperature-controlled tuning forks into 
electronic impulses. These impulses are delivered to the 
stroboscopic and electronic calibration equipment at the 
assembly and inspection stations where they are used 
visually to prove the accuracy of 
every J-B-T Frequency Meter reed. 
And still not satisfied, J-B-T engineers 
check these master tuning forks daily 
against time signals from the Bureau 
of Standards. 


The superiority of this equipment for 
frequency testing, exclusive with 
]-B-T, is recognized by authorities in 
the electrical industry and in the war 
effort. It is one of the reasons why 
J-B-T Meters can be guaranteed per- cycie meters, and the 


manently accurate to + 0.3% orbetter. new compact 2/2 inch 
% meters. 


For all 3/2" instruments, black molded cases 
are now available to meet highest government 

. - 
(Manufactured under Triplett Patents and/or Patents Pending) 


J-B-T INSTKUMENTS, INC. 


ASA C 39.2—1944 and proposed JAN-I-6. 
437 CHAPEL STREET @ NEW HAVEN 8, CONNECTICUT @ 8-JBT-4 


Send for illustrated 
bulletin VF-43, with 
supplements on 400 
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include types of devices, symbol size and new symbols 


Diagrams show typical application of phototube 
cathode-ray, mercury-pool, magnetron, and velocity 
modulation tubes; triodes, etc. 

Industrial Control Apparatus. (C19.1-1943) bul 
letin covers points on scope, service conditions, defini 
tions, ratings and performance. ‘Tables are included 
giving ratings, maximum motor hp. plus other factors 


Approved by ASA. 


Lightning Arresters for Ac. Power Circuits. 
Standard C62.1-1944 applies to all types of lightning 
arresters which are designed for the protection of ac 
power circuits which have an element with non-lineat 
volt-amp. characteristic to limit the follow current. Con- 
definitions ; 
tion; rating; performance characteristics ; 
voltage, impulse and operating duty design 
and nameplate data. 
West 39th St., 


tents covers service conditions ; classifica- 
alternating 
SESES ; 
routine and acceptance tests; 
American Standards Association, 29 


New York 18, N. Y. 


Electrical Installations on Shipboard. ‘lo appl 
during the national emergency only, this supplement 
to ATEE Standard No. 45 has been prepared to permit 
conservation of critical material. Data are provided on 
definitions ; de. equipment and installation covering gen- 
erating sets; storage batteries; switchboards; wire and 
cable construction ; distribution equipment; motor and 
control application; control apparatus; heating and 
lighting equipment ; and running, signal and instrument 
lights are included. 


Outdoor Coupling Capacitors and Capacitance 
Potential Devices. Designed for outdoor service 
which provides, as its primary function, capacitance 
coupling to a high voltage line. Information given on 
No. 31 covers usual points on scope, definitions and 
terminology, service conditions, rating and dielectric 
tests, nameplate markings, classes, power factor correc- 
tion, range and steps of adjustment, transformer ground- 
ing switch and protective gap, insulation tests and 
polarity. American Institute of Electrical Engineers, 


33 West 39th St., New York, N. Y. 


Guiding Principles for the Selection of Refer- 
ence Values for Electrical Standards. Test results 
and general performance of electrical apparatus, con- 
ductors and materials frequently are influenced by con- 
ditions such as temperature, pressure, altitude, density 
and humidity of the surrounding air or other medium. 
For comparative results, it is necessary to standardize 
the conditions under which tests are made or to which 
test results are corrected. Temperatures, barometric 
pressure, altitude, relative air density and absolute and 
relative humidity are points discussed. Designation ot 
this standard is AIEE No. 3. 


Specification of Service Conditions in Electri- 
cal Standards. Object of this report is to serve as a 
guide to technical committees for use when standards 
are being prepared or revised, with the object of obtain 
ing consistency, insofar as practicable, among tl 
standards for various kinds of electrical equipment. 
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APPLICATIONS for 












are a few 


SIGNAL MOTORS 
SHADED POLE 


RECTIFIERS 
UNIT HE 


ATERS 


BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C. - D.C 


and 


Low Voltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 
UNIT HEATERS 


BLOWERS 


SIGNAL ELECTRIC MFG. CO. 


(Ships and mobile units) 


(Ships and mobile units) 


MENOMINEE, MICHIGAN 


Offices in all Principal Cities 


3.2 Be. Bi 
oy a BAL, 









| which must often operate under the same service con 
ditions. Details of AIEE IB include usual and unusual 

| temperature and altitude service conditions, other con- 
ditions which may affect design and use and applications 

| at altitudes greater and altitudes not exceeding 3300 ft. 
Published by the American Institute of Electrical Engi- 
neers, 33 West 39th St., New York, N. Y. 















NEMA GROUPS POTHEAD MEMBERS 





Six Nema member companies are now members of the 

recently announced Pothead Group of the Switchgear f 
| Section. They include Allis-Chalmers Mfg. Co., Mil- ff 
| waukee, Wis., Delta-Star Electric Co., Chicago, IIl., ff 
| Electrical Engineers Equipment Co., Melrose Park, III., 
|G &W Electric Specialty Co., Chicago, IIl., General 
Electric Co., Schenectady N. Y. and Ohio Brass Co., ff 
Mansfield, Ohio. / 



























ABOUT PEOPLE YOU KNOW 





Thomas J. Kearney, Detrex Corp., Detroit, Mich., 
has been promoted to assistant chief engineer in charge ff 
of Industrial Equipment Design and Detailing. He will 

















. 


THOMAS J. KEARNEY | 


also have charge of machine design in the ciakcenionl 
of customer quotations. John A. Faler, of the samef 
company, has been appointed to take charge of Extrac- J 
tion Equipment Development. 


JOHN A. FALER 












Former executive vice president and general manager 
of the Ford Motor Co., Charles E. Sorensen has en- 
tered into a contract as chief executive officer of Willys- 
Overland Motors, Inc. 













Product development engineer at Nordberg Mig.J 
Co., Milwaukee, Wis., is William G. Schneider. 
















Succeeding the late Gilbert Rohde, Peggy Annj 

| Rohde, his wife, will continue to carry on the work in 
Industrial Design, Product Development, Store Mod-§ 
ernization and Interiors in New York. 










Vice president in charge of research and engineering} 
at the Penn Metal Corp. of Pennsylvania is Clarence} 
E. Baittinger. 





Recently appointed manager of engineering in charge} 
of design engineering and research departments {orf 
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They’re all in this molded Durez air- 
craft sextant case...a dozer and more 
ideas for designers, engineers, and pro- 
duction men. The case is an excellent 
example of ingenious solutions to 
very difficult molding problems and 
of the reasons for specifying a Durez 
phenolic. 

Sextants, of course, must be protected 
from the bitterest moods of climate 
and geography. As far as service re- 
quirements go, almost everything in the 
book is thrown at these Durez cases 
— from salt spray and fog to blister- 
ing heat and freezing cold. Most of 
the service conditions to which your 
own products may be exposed are 
probably part of the daily life of the 
sextant case. 

Versatility is the outstanding property 
of Durez. Check off a few of its char- 
acteristics. There’s light weight, yet 
tensile strength is very good. There’s 
impact strength which can take plenty 
of punishment. There’s the fact that 


AUGUST 


PLASTICS THAT FIT THE 


extreme temperatures affect neither in- 
herent properties nor dimensional sta- 
bility. There’s powerful resistance to 
the corrosive attacks of chemicals, oils, 
mild acids and alkalies. And, there’s a se- 
ries of electrical properties which make 
Dureza first choice for that industry. 

In the versatility of Durez may lie at 
least part of the answer to 
your production and mer- 
chandising problems. For in- 
stance, ease of moldability, 




















another characteristic of Durez com- 
pounds, provided part of the answer 
to the highly complicated molding 
problem of the sextant case. We sug- 
gest that now is the time to start talk- 
ing it over with your custom molder. 
And we are always ready with val- 
uable data and personal assistance in 
answering plastic materials questions. 
Write to Durez Plastics & Chemicals, 
Inc., 68 Walck Road, North Tonawanda, 
New York. 
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Match the WIRE to the Job... 


Be Sure of These Points 


@ QUALITY OF INSULATION 

@ EASE IN HANDLING 

@ ECONOMY 

@ HIGHEST CONDUCTIVITY 

@ ADAPTABILITY FOR WINDING 
@ RESISTANCE TO ABRASION 
@ RESISTANCE TO CHEMICALS 
@ RESISTANCE TO IMPACT 


Essex Magnet Wire Manufactured by 
ESSEX WIRE CORPORATION, Ft. Wayne, Ind. 
Distributed by INSULATION & WIRES, Inc. 


2127 Pine Street, St. Lovis 3, Missouri 289 Simpson St.,N. W., Atlanta 3, Ga. 
181 Portland St., Cambridge 41, Mass. 30 Trowbridge Ave., Detroit 2, Mich. 
3930 Coleridge, Houston 5, Texas 


JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 


Cover every requirement. From is. wide and 
13/32" high with 5-40 screws, to 2 (i, " wide and 
hg high with 14°-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 
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American Machine & Metals, Inc., East Moline, Iil. 
is Edward L. Miller who succeeds C. W. Anderson, 
now vice president and general manager of the com- 
pany’s subsidiary, U. S. Gauge Co., Sellersville, Pa. 


President of the Alliance Machine Co., Alliance. 
Ohio, is Harry A. Fennerty succeeding the late W. H. 
Purcell. R. J. Harry has been appointed vice presi 
dent and G. W. Shem has been named chairman oi 
the board. 


Formerly design and research engineer at Thordar- 
son Electrical Mfg. Co., Harry Holubow is now chief 
engineer at Electronic Equipment Co., Chicago, Il. 
E. J. Rehfelt becomes planning manager 


Recently made vice president is C. D. Geer at 
Thomas A. Edison Inc., West Orange, N. ] 


Newly elected officers for 1944-1945 of the-American 
Society for Testing Materials include P. H. Bates as 
president for term of one year and Arthur W. Car- 
penter, vice president with a two year term 


Former senior vice president of Curtiss Wright Corp.., 
G. M. Williams has been made vice president and gen- 
eral manager succeeding Myron B. Gordon. 


Guy B. Anderson, formerly chief draftsman in the 
production engineering department, Librascope, Inc., 
is now connected with Adel Precision Products Corp., 
3urbank, Calif., as liaison engineer. 

Mechanical engineer for Chandler-Evans Corp., 
South Meriden, Conn. is G. W. Baierlein, also tech- 
nical assistant to the vice president of engineering. 


Manager of Headquarters 
Engineering, Westinghouse 
Electric & Mig. Co., Charles 
A. Powel was elected presi- 
dent of the American Institute 
of Electrical Engineers for the 
vear beginning August, 1944. 


| | CHARLES A. POWEL 


Appointed manager of the radio receiver division, 
Westinghouse Electric & Mfg. Co. is Harold B. Donley. 


Within Eisemann Corp., Brooklyn, N. Y., Henry R. 
Metz becomes vice president in charge of operations 
and Lloyd H. Scott is advanced to vice president in 
charge of engineering. 


From chief engineer, Bendix-Westinghouse Automo- 
tive Air Brake Co., Elyria, Ohio, E. R. Fitch moves 


up to director of engineering. 


E. A. Nicholas, Farnsworth Television & Radio 
Corp., has been elected vice president and chairman of 
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no wonder 


Wt lasts 


‘Topay busy home-makers all over the 
country continue to receive the utmost in 
dependable service from electrical appliances 
equipped with G-E Cords. Their electrical 


servants are still banishing many hours of 


care and drudgery in the home because G-E 
Cords are built to last the life of an electrical 
product. 

G-E Cords are almost indestructible 
won't crack, break, or come loose. The plug 
is molded to the portable cord, making the 
power cord set a one-piece construction. The 
General Electric molded-on feature not only 
makes the power cord sturdy, but protects 
against strains that are transmitted directly 
to the soldered connections. 

Now G-E Cords are being manufactured 
exclusively for war devices and equipment. 
When peace comes again we will supply you 
with new and improved G-E Cords having 
greater plug protection, superior wire insula- 
tions, more colorful and brilliant finishes— 
the like of which you have never seen before. 

For additional information write to Section 
()-843-12, Appliance and Merchandise Dept.. 


General Electric Co., Bridgeport, Conn. 


MAABY 


GENERAL & ELECTRIC 


Ham..GE/ ™ 
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Hear the General Electric radio programs: 
“The G-E All Girl Orchestra’ Sunday 10 P.M. 
EWT, NBC. “The World Today” news every 
weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS 
AND KEEP THEM 





QUICK DELIVERY 
RELAYS 


TIME DELAYS AND 
QUICK ACTING 


Hermetically sealed 
Oxygen-free contacts 











High pressure of inert 
gas cools and quenches 
the arc. 


Time delays up to 
40 seconds in all 
combinations of ac- 
tion. 


For Rectifier protec- 
tion in Broadcasting 
circuits. Delayed action in Motor circuits, etc. 


Rugged Steel Construction 
It's got what it takes! 


Send now for New Catalog of Mercury Relays 
and complete line of Mercury Switches 


DURAKOOL, INC. 


1010 N. MAIN ST, 
130 eA 30h NAN 



















Parts like these accomplish 
important results in thou- 
sands of different ways. They 
are made from al] kinds of 
materials. Hubbard experi- 
ence in the manufacture and 
application of these parts 
can help you decide the 
correct type or form, the 
kind of material, and assist 
in solving your problem. 
Tell us what you want to 
accomplish. 


For thousands of 


ce 


Hublard 


WIRE FORMS 
SPRINGS - STAMPINGS - WIRE FORMS - WASHERS - COTTERS 


M. D. HUBBARD SPRING CO. 


599 Central Ave. = Pontiac, Mich. 
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the Set Div., Radio Manufacturers Association. 
Thomas A. White, Jensen Radio Manufacturing Co., 
Chicago, IIl., was elected a vice president. 


Chief electrical engineer of Follansbee Steel Corp., 
J. S. Murray has been appointed a member of the 
American Iron & Steel Institute Sub-Committee on 
Electrical Steel Sheets. 


\dvanced to the position of general manager of 
Schick Service, Inc., is L. H. Simmonds, formerly post- 
war planning coordinator. 


New national service manager of the Electric Shaver 
Div. of Remington Rand, Inc. is Ralph Fahey. 


Assistant to the vice president at Westinghouse Elec- 
tric & Mfg. Co. is Floyd T. Hague. C. B. Campbell 
becomes manager of engineering with J. S. Newton as 
his assistant. 


H. O. Teeple, chemical engineer, has joined Tech- 
nical Service Group of the Development and Research 
Div. of the International Nickel Co., Inc., New York, 
N. Y. 


Within International Harvester Co., Chicago, IIl., 
H. S. Manwaring has been named chief engineer of the 
Mechanical Research & Development Div. 


Chief engineer of International Diesel Electric Co., 
Long Island City, N. Y. is Howard C. Beyer, formerly 
connected with Ranger Aircraft Engines. 


Manager of refrigeration of the manufacturing di- 
vision, Crosley Corp. is Lee Stratton. 


Former manager of the federal department, E. F. 
Lazar has been named manager of the new special 
electronics department of Sperry Gyroscope Co. 


Samuel J. Kornhauser has been elected president 
of the National Tool Co. to succeed the late Arthur 
J. Brandt. Mr. Kornhauser was previously executive 
vice president for three years and a member of the ex- 
ecutive committee for 25 years. 


Formerly executive vice president, John W. Fried- 
lander has been named president of Aeronca Aircraft 
Corp., E. S. Sutherland has been chosen as executive 
vice president and Carl Friedlander, vice president. 


Within Addressograph-Multigraph Corp., Lester 
F. Mitchell has been promoted to manager of engineers 
and Franklin E. Curtis to chief engineer. 


Director of engineering development of Borg-Warner 
Corp. is Harold T. Youngren, formerly chief engineer 
with Oldsmobile Div. of General Motors. 


Vice-Chairman of the newly formed Nema Aircraft 
Electrical Council is H. W. Clough, vice president of 
Belden Mfg. Co. 


Head of research and development of Consolidated 
Machine Tool Corp., Rochester, N. Y., is Howard H. 
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READY REFERENCE DATA 


FOR YOUR HELP IN FABRICATING 
SEYMOUR PHOSPHOR BRONZE - - 


sy OU a debe aoe) Aa 
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BRIDGE PLATES 34"-Ya" Rod Half-Round, Quarter-Ro Ova 
CIRCLES 16-28 B&aS | to alia OL ee eae pee 
COILS (STRIP) rota oe 5 Square, Triangular or Fancy 
WIRE 4-30B&S a ie tinned or bare. 

WIRE (Flat ) ” — ee .~ SHEET AND STRIP in roll fin 
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ROD ( Welding) | ¢f desired 
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STAN-TEST 


Non-Vibrator 


IGNITION COILS Vi 
Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 
will find our organization well staffed, finely 
tooled and modernly equipped to design, en- 
gineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 


If you are planning new products or 
wish to improve the efficiency of 
present products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 20 
years of ignition-engineering expe- 
rience — without charge. Write at 


V 
tbrator once to 


Type 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO, ILL 


a lal 


IGNITION SYSTEMS 


Langdon. Mr. Langdon was formerly head of the 
mechanical engineering department, State College ot 
Washington. 


Robert E. English has become mechanical engi- 
neer for the National Advisory Committee for Aero- 
nautics, Aircraft Engine Research Laboratory, Cleve- 
land, Ohio. 


Previously design engineer, aircraft powerplants, 
Curtiss-Wright Corp., Stuart H. Hahn has recently 
joined the Arizona plant of AiResearch Mfg. Co. in 
the capacity of resident project engineer. 


D. J. DeBoer has been appointed director of the 
Copper Wire Engineering Association with head- 
quarters at St. Louis, Mo. 


Chairman of the National Electrical Code Regula- 
tions to Apply to Prefabricated Houses is R. L. Lloyd, 
Associate Electrical Engineer, National Bureau of 
Standards, Washington, D. C. 


Within Norma-Hoffman Bearings Corp., Stamford, 
Conn., D. E. Batesole has been elected vice president 
and chief engineer. Mr. Batesole has been a member 
of the firm’s Engineering Department for over 25 years. 


Succeeding George R. Prout, K. R. Van Tassel 
has been appointed manager of the industrial control 
division, General Electric Co., Schenectady, N. Y. 


Ralph M. Hill and Gordon E. Gray will govern 
the company policies of the newly formed organization 
ot Grayhill. W. S. Lewis assumes the position of 
chief mechanical engineer and general manager, and 
Arnold Wassell heads up the plastic design engineer- 
ing and production. 


At American Welding & Mig. Co., Warren, Ohio, 
Dr. I. A. Oehler has been appointed chief process 
engineer, and Thomas J. Wood is now supervisor of 
are welding. 


Production manager, incandescent and fluorescent 
lamps at Sylvania Electric Products, Inc., Salem, 
Mass., is Garlan Morse. 


Within Lord Manufacturing Co., Erie, Pa., Leon 
Wallerstein, Jr. has been promoted to the post of de- 
velopment engineer, while R. C. Henshaw assumes 
the position of chief engineer in charge of all product 
design and development. 


A. E. Rhoads has been elected executive vice presi- 
dent and general manager of the Kuhlman Electric Co., 
Bay City, Mich. He has been manager of the Detroit 
Electric Furnace Div. since 1938. 


Within Eutectic Welding Alloys Co., New York. 
N. Y., Clinton E. Swift has been appointed assistant 


| manager of the Engineering and Research Department. 


Within Benjamin Electric Mig. Co., Des Plaines, 
Ill., J. H. Fall, Jr., chairman of the board, has retired 
from active participation in the management of the 
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THIS new postwar, general purpose Fairbanks- 
Morse Motor is available to industry now. 


Never before have there been more stamina— more protec- 
tion — more versatility — built into a motor housing. 


You'll have to see it demonstrated to appreciate fully 
how much this motor can really offer you. 


BUY WAR BONDS 


FAIRBANKS-MORSE 


DIESEL ENGINES LM eS Rw, ~ : 

at as eras E =! 

MOTORS STOKERS < A é 

GENERIATORS Zea oo oi . 
Lea a 


AUGUST 1944 


s 0 ‘ 
ere of 
" 

ea 


a 


a 
on RR 


eS — — 
|. = Se 


om 
4 


= 


Look at 


These Features ! 


It is a 40°C. motor. 
It is a protected motor. 


It has an optional conduit box 
assembly. 


It has cross-flow ventilation. 


It has ball bearings— sealed- 
in and protected. 


Ithas the exclusive Fairbanks- 
Morse COPPERSPUN 
ROTOR. 


Write for detailed information. 
Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 
5, Illinois. 








i: | company. Waiter D. Steele, president, is to direct 
all operations of the company, and Hoyt P. Steele 

get Pro du © f I on becomes vice president. 

a 4 : ; ip i N i Research metallurgist at the Cooper-Bessemer Corp., 


CTE e Mt. Vernon, Ohio,eis William F. Lamoreaux. 


Tyee “hat 

















Formerly production manager, O. R. Reller has been 
elected vice president of Moline Tool Co., Moline, III. 
C. E. Parkhurst has been appointed chief engineer and 
D. C. Eipper, assistant chief engineer. 













The appointment of G. R. Prout as manager of the 
air conditioning and refrigeration division of the ap- 
pliance and merchandise department, General Electric 
Co. has been announced. 

















Seas" Gentle: Soap ap eandominn arb a Vice president in charge of manufacturing at Philip 
Nats are easily applied. Sizes for all jobs. Fully Ap- Carey Mfg. Co., Cincinnati, Ohio; is C. B. Pooler. 
proved by Underwriters’ Laboratories, Inc. 








Newly elected president of the Air Conditioning & 
66 ” ) 
MOLDED “WIRE-NUTS (ACTUAL SIZE) Refrigerating Machinery Association, Inc., is D. W. 


Russell. Mr. Russell was formerly connected with the 


No. 71 “Production” Type Pca ; 
: | A ) pa , Ss ; ‘ 
a Joins No. 16 and 18 AWG solid or stranded wires | temp ‘Div., Caryger Corp 


up to two No. 16 AWG, or equal combinations. 






No. 72 "Fi Apoli “T President of Automatic Switch Co., New York, 1 
oO. ixture-/\ppliance ype Wilbur F. Hurlburt, and W. F. Hurlburt, Jr., is now 
Joins No. 14,16 and 18 AWG solid or stranded 
wires up to three No. 18 AWG wires, one 
No. 14, and one No. 18, or equal combinations. 





vice president and general manager. 






No. 73 “Fi “Tt Newly elected comptroller of the General Electric Co. 
_ Te ixture lype | is John G. Farrar. Mr. Farrar was previously assist- 
Joins No. 14, 16 and 18 AWG solid or 
_Stranded wires up to two No. 14, or five 
No. 18 AWG, or equal combinations. 







ant comptroller. 






Vice president and general manager of the Gulberson 
a} . , 
No. 74 “Standard Universal Diesel Engine Co., Dallas, Texas, is W. W. Finlay, 


; Type <a estiokdda | former general manager of the Cincinnati plant of the 
oins No. 12, 14, 16 and 18 solid | oial ef 7 

aad swanded wices up to two Ho. 02 | Wright Aeronautical Corp. 

and one No. 18 AWG, or equal combinations. 


LARGE SIZES AVAILABLE IN PORCELAIN 







Formerly manager of the Mill Hall and Altoona, Pa., 
plants of Sylvania Electric Products Inc., Curtis A. 
Haines has been promoted to the position of general 
manufacturing manager of these plants and of new ones 
at Huntington, West Va., and Lexington, Ky. 









AND ABOUT COMPANIES 










For the purpose of producing tungsten, one of the 
war scarce and most valuable metals, Sylvania 
Electric Products Inc. has built a new plant on the 
outskirts of Towanda, Pa. Before the plant was com- 
pleted, production had exceeded 25 per cent of capacity. 




















Allen-Bradley Co., Milwaukee, Wis., manufactur- 
ers of electrical controlling apparatus, has moved its 
New York office to 155 East 44th St. and its Cleveland 
office to 4506 Prospect Road. 












: Those electrical table appliances to be manufactured 
FREE .. Samples on Request postwar by General Mills, Inc., will be offered under 


Sales offices in all principal cities the trademark of Betty Crocker. 
In Canada: Irving Smith Ltd. Montreal, Quebec 


I D EAL IS | Purchase of the Sirian Wire & Contact Co. by the 
Phe ies | Wickwire Spencer Steel Co. has recently been an- 

IDEAL COMMUTATOR DRESSER CO nounced. The former is a substantial producer of the 

1008 Park Ave. Sycamore, Ill. | fine drawn tungsten and molybdenum wire and rods 















ELECTRICAL MANUFACTURING 





254 















i 
+ 
é 


oo of military products are 
being adapted for civilian needs. 
Many of them used in aircraft owe 
their success to light weight. Lami- 
nated or Molded INSUROK, ac- 
cording to grade, has a specific grav- 
ity of from 1.06 to 2.09. It is consid- 
erably lighter than the specific grav- 


ity of aluminum which is 2.70 and 


NEW BRUNSW 


ee 
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“WAT REMINDS ME... 


is extremely strong for its weight. 

If light weight combined with 
strength is important in the product 
you are developing or improving, let 
a Richardson Plastician suggest the 
grade of INSUROK best suited to 
your need. His experience may save 
you a great deal of time and money. 


Just write for complete information. 


DE 2¢ | i M lan > AN NEW =a 
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When product needs dictate 
the use of a strong, light- 
weight material, many de- 
signers automatically specify Laminated 
INSUROK. Molded INSUROK solves a 
host of other problems for them, too. 
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CO'LONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 


used in radio, electronic, electrical instrument and lamp 
industries. It is also announced that the name Sirian 
will be dropped as the activities of the organization are 
absorbed within a new subsidiary of the parent organiza- 
tion whose official designation will he Wickwire Spen- 
cer Metallurgical Corp. 


Originally organized as Therapeutic Oscillator 
Corp. with primary emphasis on the medical and sur- 
gical aspects of short wave equipment, the new name 
of the company is the Intra-Therm Corp. due to the 
expansion in the product-field. 


A special division at the Toledo plant of Packard 
Motor Car Co. has been formed to handle advanced 
aircraft engine development. The aim is to better air- 
craft performance by increases in hp., speed and en- 


wire gauge. Precision 


durance and‘a reduction of weight. 
plus! 


E-Z FOOT PEDAL Construction of a new building has just been com- 
WIRE STRIPPER pleted by Audio Development Co., Minneapolis, 

Minn., which now houses the general and engineering 
offices, experimental and design laboratory and the 
model shop. Floor space formerly occupied by these 
units will be taken over by the production department 
to provide a 25 per cent increase in manufacturing fa- 
Everything in sight. No cilities for transformers and other electronic equipment. 


A sturdy, efficient machine for rapid production work. Designed 

to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 
finest wire. 


motor required. This ma- Cuniuteie , te ey ee pee 
chine will instantly grip onstruction of a new building has been started ad- 


the wire, cut the insula- jacent to the present plant of Black Industries, 1400 

tion, strip it off and East 222nd St., Cleveland, Ohio. The new section will 

release the wire — all in be devoted entirely to the manufacture of mechanical and 

ONE simple foot pedal = electrical components for Radionics and will provide 

movement. more than twice the present floor space of the Mec-Rad 
Div. of the company. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to oper- 
ate as a pair of pliers. 


Titeflex, Inc., Newark, N. J. has acquired the manu- 
facturing and sales licenses to the “Steam-O-Matic” 
electric steam iron and the “Petipoint” iron which are 
held by Edward P. Schreyer. The Waverly Tool Co., 
Irvington, N. J. will sell and manufacture these two 
products for Titeflex. 


Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. 


Negotiations have been completed by Thomas A. 
Edison, Inc. for the leasing of the plant which was 
formerly occupied by the U. S. Hammered Piston 
Ring Co. at Morristown, N. J. The lease runs for the 
duration of the war. 


Will not crush stranded wire. 


For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own wae for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


A new concern, Electronic Equipment Co., spe- 
cializing in the manufacture of the most difficult types 
of electronic equipment has opened at 735 West Ohio 
St., Chicago 10, Ill. and a branch office of 5200 West 
Chicago Ave., Chicago. 


Recently acquired by American Chain & Cable Co., 


; : Inc., Bridgeport, Conn. is the Wilson Mechanical 
Send for Circulars and Full Particulars Instrument Co., Inc., 383 Concord Ave., New York 


All Pyramid E-Z Wire Strippers— including the Colonial, E-Z Foot Pedal, 54 Ow 
Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire - ; . 
models—are fully guaranteed for performance as well as mechanical 

construction. 


PYRAMID PRODUCTS CO. 


2224 SO. STATE STREET, CHICAGO, ILL. 


The new corporate title of the former Alpha Metal 
& Rolling Mills Inc. of Brooklyn, N. Y. is Alpha 
Metals, Inc. No change has been made in either 
company policies or executives, and the offices and plant 
are located at 363 Hudson Ave., Brooklyn 1, N. Y. 
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How many customers do your springs cost? 


iF THEY COULD MAKE A WISH 


If Hitler and his pal could make a 
wish, they’d suppress publication 
of the Hunter Data Book. Many 
springs now allied against them 
were designed out of this interest- 
ing, informative book. Your signa- 
ture on your letterhead will bring 
a copy to you on the double. 


PE BRERR SL ONORE 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 


HOUGH your product may not fune- 
"eee at all without springs, springs are 
usually a fraction of the total cost of manu- 
facture. This occasionally gives substance 
to a belief that any spring passing a routine 
factory inspection will do. 

The acid test of a spring actually comes 
Jater—when your product goes to work for 
your customer. Then, if trouble develops, 
you'll hear about it . . . but quick. One of 
the most reliable preventives for spring fail- 
ure is scientific design and manufacture or 


“Science in Springs”. “Science in Springs” 
is acombination of design that pre-evaluates 
all specifications, and blueprints a spring’s 
performance in advance . . . and manufac- 
ture that produces the right spring for the 
job. Mathematics and metallurgy, research 
and statistical control of quality, lunch 
table conversation at Hunter, are all in- 
gredients of good springs. Figure springs in 
terms of customers held and lost, and we 
believe you'll agree Hunter Science in Springs 
is a bargain in customer insurance. 


TYPICAL APPLICATION OF A TORSION SPRING AT WORK. A torsion spring is a fundamental spring for resisting a 


turning movement of an arm about an axis, or for storing a turning force for an indefinite time until release is de- 
sired. There are many types, wound in round or rectangular wire, and in single or space-saving double coils. 














Brief reviews of technical information avail- 
able through various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


Result from re- 


ELECTRONIC SYNTHETICS. 
actions by two organic compounds, benzene and ethy- 
lene bring about a good thermoplastic injection molding 
material which is conveniently and economically 
handled by the injection process. Advantages listed 
include clarity, ease of molding, durability, etc. <A 
physical characteristics chart is shown with details on 
mechanical, thermal, optical and electrical properties. 
Tables show figures on overall diameter, wall thickness, 
width and size of the rods, tubes, sheets and strips. 
Data are presented on sawing, drilling, turning, punch- 
ing, forming, polishing and cementing plus fabrication 
suggestions. Illustrations complete Form 532-1420. 
American Phenolic Corp., 1830 S. 54th Ave., Chi- 
cago 50, Ill. 


WICK FEED OILERS. Modern, streamlined, 
easy-to-keep-clean and reasonably. priced units supply- 
ing visible, automatic lubrication to solid, wick and 
waste-packed bearings. Features include quick and 
easy installation, 50 per cent lighter weight, visible oil 
supply, and no glass bottles to break or replace, no 
gaskets to leak and four times the capacity of ordinary 
oil cups. Suggestions included on how to eliminate 
needless shutdowns for hand-oiling, and bearing failures, 
splattering of oil, etc. Tables relate information on 
type, capacity in oz., pipe thread and dimensions in 
inches. Illustrations follow descriptive material in Bul- 
letin No. 27-A. Other advantages listed include plastic 
bottle, reinforcing ribs, heavy metal base, wicking and 


finish. Trico Fuse Mfg. Co., Milwaukee, Wis. 


STAINLESS STEEL SHEETS. Because the trend 
toward lighter weight structures has been accelerated 
because of the need for conservation of both weight and 
material, stainless steel, offering such desirable char- 
acterisfics, is reviewed in this booklet. Description 
covers design structures, secant and tangent moduli of 
elasticity, reduced modulus of elasticity for columns, 
local failure, mechanical properties of high tensile stain- 
less and secant modulus for predicting deflections of 


beams. A summary of typical mechanical data is 


given on property, treatment and temper. Elastic prop- 
erties are shown by charts on facts such as cold rolled 
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Yew Bulletins, Catalogs, To Aid You 
in Specifying Materials and Parts 












Engineer-designer and executive readers 
of ELECTRICAL MANUFACTURING may 
forward requests for copies, preferably 
upon letterheads of their company, di- 
rectly to the manufacturer, at addresses 
indicated with each item. 





and stress relieved longitudinal tension, cold rolled and 
stress relieved transverse tension and longitudinal com- 
p.ession. Technical data charts follow giving figures on 
tangent modulus and secant modulus. Estimated weights 
of stainless steel sheets are shown in a chart covering 
thickness range, gage number, approximate decimal 
thickness in inches and average wt. per sq. ft. in Ib. for 
chromium nickel cold-rolled alloys. American Rolling 
Mill Co., 703 Curtis St., Middletown, Ohio. 


MASTER ALLOYS. Properties of the metallic ele- 
ment of atomic wt. 58 and atomic wt. 140 are listed 
and described. Text indicates that makers of new 
alloys, compounds and products should consider the 
unusual properties of these elements in present or post- 
war development. Alloys available are tabulated in- 
cluding aluminum, carbon, copper, gold, iron, lead, mag- 
nesium, manganese, nickel, silicon, silver, tin plus others 
on request. Specifications are listed, some of which are 
magnesium casting, stainless steels, electrical resistance 
and heat resistant alloys, bearing metals, refractory 
metals and compounds, tool steels, welding arc and other 
electrodes, electronics and catalysis. Cerium Metals 
Corp., 522 Fifth Ave., New York 18, N. Y. 


CALENDER AND SOLUTION PROCESSING. 
Prepared for those who are concerned with the coating 
of fibrous materials, technical bulletin PM2 describes 
vinyl chloride polymers and copolymers, in resin as 
well as plastic form, gives plasticizer and stabilizer 
tables for use in combination with the resins and dis- 
cusses fillers and pigments. Typical formulations are 
included giving calender and spread or dip processes 
of light weight coatings and heavy duty, wear resistant, 
full bodied coatings. Details are given on mixing and 
milling, calendering and the general aspects of solution 
coating with the resins. Chemical Div., B. F. Good- 
rich Co., Akron, Ohio. 


TRANSFORMER LISTING. Facts and figures 
are presented on induction station type voltage regu- 
lators, dc. uniflow engine generator sets, ac. current 
generator and oil cooled transformers potential-instru- 
ment. Special items for sale are listed giving type, 
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AMPHENOL 


u < is e asa 
. polystyrene bead cable—born of much study and 
endless laboratory work. It-took the place of 
ceramic and fibre insulated lines. Thus, Amphenol 
became the pioneer in low-loss cable manufac- 
ture—a logical development of leadership in 
quality radio equipment—firmly established — — , 
with radio experimenters and*ham” operators Clean, smooth, properly centered polyethylene covered 
long before war developments required the wire is extruded by this machine. 
mass production of U.H.F. cable. 
Since that first polystyrene bead cable Am- 
phenol has worked shoulder-to-shoulder with 
the designers and developers of equipment 
for radio, frequency modulation, television... 
since 1941 at the right hand of Army and 
Navy engineering officers playing an impor- 
tant part in wartime electronic developments. 
Today, Amphenol’s RG Polyethylene 
standard—Army-Navy type—cables feature 
quality materials, Amphenol workmanship 
in every inch... product of Amphenol’s 
latest type extruding equipment, skilled 
personnel, seasoned staff and second-to- 
none laboratory. Write for the catalog of ge. 
AMPHENOL RG Cables. _— a 
By a dozen different searching tests Amphenol 
RG Cable is proved before it is shipped, 


£4 
: 










onnectors 


Pr ae 
ac 


e 
Tr ae ae 


Oiled 











r 
SS 






PRECISION PARTS 













A PIECE TO BRING PEACE 


















high precision for high altitudes 





American industry will grind away until the “Great 
Japanese Empire” is again only an island—and a badly 
battered one at that. Small, accurately machined pieces, 
like this airplane-engine part, turned out by Ace, have 
given this country of ours the overwhelming striking- 
power to restore peace. 

Starting from solid bar-stock, this engine-part is rough- 
machined. .. carburized on the outside... drilled .. . then 
hardened... then ground. The result is a hardened outside 
surface, and a soft inside surface, enabling the piece to 
withstand the stresses and shocks of war-time operations. 

Ace offers manufacturers the many advantages of 
having the com- 
plete part pro- 
duced at a single 
plant under single 
responsibility. If 
you are interested 
in small parts or 
assemblies calling 
for stamping, ma- 
chining, heat- 
treating, or grind- 
ing, it will pay 
youtoconsult with 
Ace. Send sample, 
sketch, or blue- 
print for quota- 









































Send for Ace Booklet Fine Precision which . 
includes description of heat-treating facilities. tion. 











ACE MANUFACTURING CORPORATION 





for Precision Parts 


1247 E. ERIE AVE., PHILADELPHIA 24, PA. 
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voltage, amperage, horsepower, phase, cycle, mounting 
and other related facts of importance. A chart lists 
special transformers of oil cooled, single phase, 60 cycle 
types with suitable figures. Similar information is also 
offered for oil cooled single phase 25 cycle units and 
outdoor type street lighting transformers. Philadel- 
phia Transformer Co., 2829 Cedar St., Philadelphia 
34, Pa. 





NEW JOBS FOR ELECTRONICS. Booklet pre- 
sents information on new industries and coming fields 
for future postwar. Illustrations follow text showing 
cathode ray, power rectifier, medical x-ray and valve 
tubes; measuring instruments, radio frequency heating 
equipment and industrial x-ray inspection units. North 
American Philips Co., Inc., 100 East 42nd St., New 
York 17, N. Y. 





ADJUSTABLE FASTENERS. Uses, advantages, 
installation data for flat or curved surfaces, details of 
construction, dimensions and fabrication suggestions for 
a widely applicable type of quarter-turn locking fasten- 
ers. Characteristics include standard stud which is self- 
ejecting when unlocked, case-hardened threaded recep- 
tacle, safety ring, spline for unlocking receptacle in de- 
sired position and lock ring for permanent installation. 
Basic principle features the fastening and unfastening 
of two sheets of metal or plywood without requiring the 
laborious operation of screwing and unscrewing bolts. 
Suitable for aircraft, railroads, ships, refrigerators, 
washing machines, radio and electric panels, the fastener 
is described in a complete manner in Catalog 444. Sim- 
lok Div., Simmons Machine Tool Corp., North 
Broadway, Albany, N. Y. 


PORCELAIN ENAMELING. What should be done 
to prepare the base metal for porcelain enamel finishing. 
Specific suggestions regarding drawing compounds, use 
of pre-cleaning tanks and pickling baskets ; where alka- 
line, neutralizing or acid cleaning baths should be pro- 
vided ; acid and nickel rinses; nickel dip. Pickling so- 
lutions require precision control in processing and de- 
tails regarding iron content and testing of cleaner so- 
lutions ; sulfuric or muriatic acids ; neutralizer and nickel 
solutions are provided. How, and with what standard 
solutions and reagents, various pickling materials are 
prepared is also covered in complete detail. Frit & 
Porcelain Enameling Sheet Manufacturers, 19 
West 44th St., New York 18, N. Y. 








MACHINE TOOL DRIVES. Designed to eliminate 
the countershaft and belting arrangement formerly used 
to drive cone pulley machines. Advantages are listed 
including simple installation, quick and easy belt adjust- 
ment, safety in operation, durability and low operation 
cost, cleanliness, better light, 25 per cent more machine 
efficiency, etc. Views of the plant are shown before 
and after the units have been installed providing more 
efficient and economical production. A chart is included 
giving data on size of machine, size of motors required, 
rpm. of pulley shaft, maximum width of cone pulley, 
maximum diameter of cone pulley that can be used, 
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Klixon Motor Protectors prevent dangerous motor over- 
heating and motor burnouts. Built into the motor by the 
motor manufacturer, this simple, inexpensive protector al- 
lows the motor to operate at peak capacity always, yet 
should the motor become overloaded and dangerously hot, 
the Klixon Protector cuts the power “‘off’’. When the motor 
cools to safe operating temperature, it turns the power 
“on’’ again — automatically or by manual reset depend- 
ing on the type of protector you specify. And the best part 
of a Klixon Protector is that it keeps protecting the motor for 
its full life . . . starting and stopping the motor over and over 
again until the trouble is remedied. 


Stop motor deaths from burnouts. Specify Klixon Pro- 
tectors with every motor you buy. They’ll eliminate motor 
repairs, replacements and production delays caused by 
overheating or burnouts. They’re available as a built-in 
feature with A. C. motors all sizes; D. C. motors up to 30 volts. 


KLIxON MOTOR PROTECTORS 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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LIGHT WEIGHT 
TORQUE WRENCH 
FOR 
LIGHT ASSEMBLY ! 





Patent 


Accurate to 
Pending 


inch—ounces! 









This new lightweight torque tool gives accurate 
readings of the low torque required in delicate radio, 
ignition and fuel line assembly ... in work with 
plastics and light metals where proper tension must 
be obtained but where too much pressure may 
damage the part. 

An addition to the Apco Mossberg line of torque 
tools, it weighs as little as 6 ounces and fits any 
standard socket. Aluminum handle and sturdy 


brass scale with easily read figures. In four sizes: 
0-100 inch ounces, 0-30, 0-50 or 0-100 inch pounds. 


Order yours today. 


APCO MOSSBERG COMPANY 


179 LAMB STREET 
ATTLEBORO, MASS.., U. S. A. 


OTHER APCO MOSSBERG TORQUE TOOLS IN HIGHER RANGES 





KATOLIGHT A.C. GENERATORS 


Furnish Same Current as City Power Lines 


Kato Engineering products are carrying out an important job 
in the War Effort. 

A maneuvering fighting force cannot arrange for a power line 
hook-up. KATOLIGHT GENERATORS furnish electricity on 
the field of battle which permits equipping our fighting forces 
with the most modern electrical appliances. 





SW oy 


“10 K.W. Revolving Field Generator" 


Fighting forces need guns, planes, tanks, trucks, kitchens, emer- 
gency hospitals, lights, etc. To keep this equipment going, com- 
plete repair equipment such as drills, grinders, saws, air- 
compressors, etc., are needed. Standard A.C. electsicity, the 
same as you get from the power line, must be had for operating 
these devices. Portable Katolight generators supply this elec- 
tricity. They also supply current for radio transmitters, beacons, 
landing field controls, etc. ; 


Aveileble in all stendard volteges and sizes up through 
25,000 wetts. Also manefecturers of rotery converters, fre- 
quency changers, motoe-generator sets, gas engine driven bet- 
tery chargers, high frequency motor-gencretors ead converters. 


KATO ENGINEERING COMPANY 
509 N. Front St. Mankato, Minn, U. $. A 
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diameter of pulley shaft and list price without motor or 
electrical equipment. This information covers lathe, 
shaper, milling machine and punch press drives. Also 
covered in the bulletin is information on speed reducers, 
bench lathe drives and flexible couplings. Cullman 


Wheel Co., 1344 Altgeld St., Chicago, III. 





GLASS FOR ENGINEERING DESIGNS. De- 
tailed discussion of engineering problems for the solu- 
tion of which glass may be specified. Topics covered 
include inherent possibilities, what specialization can 
offer, engineering services provided, processes of manu- 
facture and opportunities for the designer. Typical 
lenses (cover glasses) show designs for diffusion, beam 
control, protection and other special effects. Text ex- 
plains how floodlights, signal and interior lights need 
these glass lenses for color transmission, and how, re- 
gardless of shape, size or complexity of design, colors 
must be accurate and permanent. Description gives 
details on how correct color indication is essential to 
the safe operation of transportation equipment and elec- 
trical or mechanical apparatus. Illustrations show the 
spectro-photometer color analyzer used to check the 
color properties of specimens, the muffle-type preheat- 
ing oven, the pressing and glass blowing processes plus 


Kopp Glass, Inc., Swissvale, Pa. 


others. 


DIE CASTING MACHINES. Data present factors 
on equipment for extremely dense, liomogeneous cast- 
ings in Bulletin 2500-EP-1143. Illustrations show 
several types, and details cover machines for aluminum, 
brass and magnesium and for alloys of zinc, lead and 
tin. Safety features are listed. Supplementary sheets 
provide tables on plunger diameter, shot capacity, 
plunger stroke, corresponding casting area, pressure on 
metal—psi., dimensions, and a thorough description is 
given of the pre-fill injection system. Lester-Phoenix, 
Inc., 2711 Church Ave., Cleveland 13, Ohio. 





ANODES-PLATING CHEMICALS. Sulletin 
AC-105 presents a thorough description of cobalt nickel 
plating processes ; nickel salts for plating ; nickel, copper, 
zinc, brass, lead, cadmium, chromium plating, tin and 
silver anodes ; solution control; brass and copper plating 
salts ; zinc plating processes and chemicals ; anode bags ; 
sodium cyanide; etc. Facts are shown giving com- 
ponent parts in per cent by weight of salts commonly 
used in electroplating. Illustrations of equipment and 
supplies such as tank rheostats, centrifugal dryers, ball 
anodes, -burnishing barrels, brushes, buffs, automatic 
conveyors and others available are shown. Hanson 
Van Winkle-Munning Co., Matawan, N. J. 


PRECISION-MADE PLASTICS. Horizons have 
been broadened in the plastic field to include high 
quality products fabricated to extremely close toler- 
ances. Instruments such as navigational rulers, com- 
puters, compass cards, scales, templates, protractors, 
range deflection instruments and others are illustrated 
showing how plastics will adhere to the most rigid 
specifications and how critical materials may be saved. 
Advantages of products fabricated of plastics are listed 
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We've had to keep on adding to our capacity 
for turning out Bristo Multiple-Spline Socket 
Set Screws. Recently, facilities were increased 
another 25%, representing hundreds of thou- 
sands more screws per week in the wire sizes 
alone. 

The reasons why more and more manufac- 
turers of electronic and electrical apparatus, 
airplane parts, photographic, scientific instru- 
ments and a multitude of similar products have 
adopted Bristo Screws include: 


Why “BRISTO” Means “TIGHTER” 


i 
No expanding pressure; the / 3 B R [ iS T 0 F 


key pulls the screw around. rai PGMNG 
me 


Assemby is FASTER, because of the easier transmis- 
sion of rotary wrenching power. 


Assembly is EASIER, because there is no slippage — the 
key is geared to the screw. 


Assembly is SIMPLER, because Bristo screws easily 
reach hard-to-reach places. 


Assembly is TIGHTER, because the screw can be turned 
farther without bursting or rounding out. 


Disassembly is QUICKER, because the screw releases 
with a flick of the key — without socket damage. 


we 
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153 Bristol Road, Waterbury 91, Conn. 


i eo GEARED TO THE KEY-—- 
o Ny SPLINE FOR FASTER, EASIER, 
SOCKET SET TIGHTER SETTING 
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Compact and shockproof, the SP Relay has 

been especially designed as a general pur- 

pose relay with the ability to withstand shock 

and vibration. Molded phenolic base makes it 
particularly resistant to the corrosive action of salt 
water and weathering. Ideal for communications 
equipment of all kinds, radio equipment, aircraft 


equipment and other applications. AC and DC types. 


WRITE FOR NEW DESCRIPTIVE CATALOG 


Ptter Meer 


Princeton, Indiana 


“THE POSITIVE ACTION RELAY” 
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SINGLE REVOLUTION 


il 


* 
WRITE 


THE HILLIARD 


106 WEST 4TH ST ELMIRA, N.Y 


* OVER-RUNNING SG CENTRIFUGAL FRICTION * 


including greater economy, wider range of colors, at 
tractive finishes, sanitary characteristics, adaptabilit 
to many processes and lighter weight with strengt! 
and durability. All types of special parts or product; 
may be fabricated from plastic sheets, tubes and rods 
Sillcocks-Miller Co., 10 West Parker Ave., Maple- 
wood, N. J. 


WHAT IS RCA? For the purpose of presenting a 
clear picture of the many varied fields that RCA is en 
gaged in, this booklet offers information on research 
and engineering, pioneering, broadcasting, television, 
manufacturing, communications, marine radio and tech 
nical training. 
cluded giving facts on the formation, nature of the busi 


A question and answer section is in- 


ness, people employed, industrial activities, field of 
electronics, ownership, volume of business, scientific 
research, outstanding developments, inventions and 
patents, etc. Illustrations show television setups, short- 
wave receivers, radio-telegraphic circuits, broadcasting 
studios and production of radio equipment. Radio 
Corp. of America, RCA Building, 30 Rockefeller 
Plaza, New York 20, N. Y. 


INDUCTION HEAT TREATING. Here are the 
answers to such questions as “What is internal induc- 
tion heat treating?” “What can it do?” “How does it 
work?” “What are the effects on treated parts?” and 
“Can this machine be used in your business?” Advan- 
tages listed include accuracy and quality of finished 
work, speed of manufacture, reduction in cost of volume 
production, etc. Sketches show uses to which the in- 
duction process can he applied and similar parts with 
interior cylindrical surfaces to which it is adaptable. 
The illustrations cover slush pump liner, internal spline. 
reinforced pipe joint, cylinder sleeve, flanged bushing, 
aircraft engine cylinder, driving pinion bearing cage. 
bushing, cylinder liner, wheel hub with straight bearing 
race, wheel hub with tapered bearing races, cylinder 
bloek, journal bearing and air compressor cylinder. 
Budd Induction Heating, Inc., 11811 Charlevoix 
Ave., Detroit 14, Mich. 


CASTINGS VS. WELDED CONSTRUCTION. 
Comparative castings and welded fabrications are illus 
trated for the same parts on diesel engines and heavy- 
duty press construction giving finished weight and per 
centage of finished cost. Diagrams give information on 
elongation in inches and maximum torsional fibre stress, 
etc. -Bulletin No. 19 includes details and descriptions 
including the relationship of the elastic limit and the 
yield point of the weld metal and castings. Meehanite 
Research Institute of America, Inc., Pershing 
Square Building, New Rochelle, N. Y. 


SPRING-LOCK FASTENERS. Data for the speci- 
fier, covering parts and assembly ; operation; outstand- 
ing features; performance . . . -by test; and operating 
torque, initial tension, sheet separation, tension overload, 
shear, vibration, endurance and curved sheet tests for 
an aviation type fastener. Tables of Army and Navy 
conversions are shown on flush-head, oval-head, oval- 
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PROTECTION against arcing, flash-over and 
uncontrolled high-voltage electrical currents is 
assured by the unusual dielectric properties of 
Plaskon. Under these conditions extremely con- 
densed chemical residues, high in insulation 


destroy the resistance of Plaskon to arcing. 


Plaskon is available in a wide range of colors, 
for decorative and utility use in switch plates, 
plugs, color-coded controls, high and low 


value, form on the surface of the molded Plaskon 
unit. And long exposure to high humidities, even 
immersion in salt solution for 24 hours, fail to 


tension circuit breakers and fuse blocks, heavy 
duty switchboards, line connectors, and many 
other electrical control duties. 


These are the advantages of Plashon Materials for Electrical Descgning : 


Plaskon Urea-Formaldehyde 


Compound 


1. Wide range of lightfast hues, from 


translucent natural and pure 
white to jet black. 


- Smooth surface, eye-catching, 


warm to touch. 


- Completely resistant to common 


organic solvents, impervious to 
oils and grease. 


. Possesses extremely high flexural, 


impact and tensile strength. 


. Highly resistant to arcing and 


tracking under high voltages and 


Plaskon Grade 2 
Compound 


1. A Plaskon urea-formaldehyde of 


good quality, lower in price than 
regular Plaskon, and adaptable to 
economy production requirements. 


High resistance to, and retains 
lustre, surface and color in, pres- 
ence of water, common. organic 
solvents, soaps, etc. 


. Identicalunusualdielectricstrength 


and freedom from arcing and 
tracking as regular Plaskon. 
Furnished in one shade of black 
and brown only. 


Plaskon Melamine 
Compound 


1. Assures ample protection where 


water or high humidity prevent 
the use of urea compounds. 


2. Exceptional resistance to acids 


and alkalies. Non-porous, non 
corrodible. 


3. Under extreme conditions of heat 


and humidity, is non-tracking. 
highly resistant to arcing, and has 
high dielectric strength. 


4. Highest heat resistance of all light- 


colored plastics. 


Plaskon Resin 
Glue 


1. Materials bonded by Plaskon 


Resin Glue cannot be separated 
at glue line—the material fails first. 


2. Plaskon glue line is completely 


moisture-resistant, cannot be 
weakened by mold or fungi. 


3. Maintains its tenacious grip in 


heavy-duty service for years, under 
water, on land, in the air. 


high frequencies. 
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PLASKON DIVISION, LIBBEY » OWENS » FORD GLASS COMPANY 
2137 SYLVAN AVENUE e TOLEDO 6, OHIO 


Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 


TRADE MARK REGISTERED 


* * MATERIALS « « 
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Partners in Industry’s Progress 


S$ TROM Balls Serve The Nation 


NOW AT WAR—LATER IN PEACE 


Now on fighting fronts and war-production lines Strom Steel 
Balls are contributing to the great offensive of the United 
Nations. When peace is won Strom Balls will be equally 
instrumental in solving the problems of design and produc- 
tion of better peacetime products for home and industry. 


For Better Rolling Mileage Specify Strom Balls 


“STEEL BALL CO. 


| 1850 South 54th Avenue « Cicero, Illinois 
hia one en _— 
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EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, Y. CABLES: “ARLAR™ 











wing head and grummet forms. The nomenclature sys- 
tem is included. One section of Form ADL442 is de- 
voted to dimensional tables and diagrams with actual 
size details. Installation instructions and tool facts are 
included. Agricultural, automotive, industrial, railroad 
and home equipment is illustrated giving examples of 
many varied uses of the fasteners. Elastic Stop Nut 
Corp. of America, Union, N. J. 


OIL TYPE CAPACITORS. Pertinent data includ- 
ing capacities, voltage ratings, container sizes, types of 
terminals and mounting arrangement are listed in Bulle- 
tin 104. Tables give dimensions in inches, capacity 
mfd., etc. plus dimensional drawings showing types of 
mounting brackets covering universal, reversible spade 
bolt, soldered and reversible mounting foot bracket. 
Capacitors of several styles are illustrated. Capacitron 
Co., 318 West Schiller St., Chicago 10, Ill. 


ROTARY ACTUATORS. Series 111 is described 
in a supplementary manual which covers design features 
including mounting bolts, output worm and gear, cam 
control worm, adjustable cam, limit switches, AN re- 
ceptacle, motor thermal protector, motor rotor, shielded 


aircraft bearings, spur gear reduction and output shaft. 


Diagrams include facts on installation data drawing, 
performance characteristics of the different types, and a 
chart provides figures on normal and maximum opera- 
tion, maximum allowable applied load, stalled condition, 
ultimate torque, position indicator, control type, motor, 
output gear ratio, control gear ratio and weight. Lear 
Avia, Inc., Piqua, Ohio. 


ELECTRICAL INSULATION. Text covers de- 


tails on manufacture, surface treatment and precision 


aoe ange d eee 
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grinding. Insulators described in Bulletin No. 143] 
include lead-in; lead-in flanged; cylindrical standoff, f 
plain ; cylindrical standoff, with alignment lock; double § 


capped cylindrical standoff ; capped cylindrical standoff 
with flange; conical standoff; square standoff, plain 
and 2 hole; line spreaders; strain insulators and bush- 


ings and couplings. A chart relates facts on specific § 
gravity, density, volume, water absorption, color, soft- § 
ening temperature, hardness, linear coefficient of ther- J 
mal expansion, tensile strength, compressive strength, Hi 


flexural strength, resistance to impact, thermal con- 
ductivity, dielectric strength, volume, power factor, loss 
factor, etc. Each type of insulator is illustrated with 


dimensions, length, minimum tap depth an dother fac- J 
tors.. American Lava Corp., Chattanooga 5, Tenn. ff 


PRINCIPLES OF LUMINESCENCE. Discussed 
in booklet 7.5M are characteristics, properties, limita- 
tions and uses of the inorganic luminescent pigments 
as well as terms of the industry. Definitions are given 


on light source, reflector, incandescence, luminescence, | 


fluorescence, phosphorescence, afterglow, wavelength, | 


ultraviolet light, black light, exciting light, angstrom f 
unit, millimicron, micron, brightness level, footcandle, } 
etc. Descriptive matter covers luminescent paints, J 
papers, plastics, printing inks and textiles. A chart sf 


shown giving comparison of the night visibility of a 
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_f) our fighting fronts . . 





at home... 
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OU WOULDN'T HAVE WANTED 


IT ANY OTHER WAY 


Billions of feet of “‘U.S.” wires 


) and cables have been shipped to 


. wires and 


} cables badly needed by you here 


. but indispensable to 
our Armed Forces. 


Much of that huge output was 


Laytex Wires and Cables, in heavy é 4 


demand on the domestic front. 
But you understood... you did 


not question the right of our Army 


§ and Navy to every foot of it. 
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It was natural that Laytex 
should be required for many mili- 


tary services — communication, 


SERVING THROUGH 





signaling, data transmission, 
searchlight and gun control. For 
Laytex is an unusual wire devel- 
more 


opment. It is lighter and 


ier 





flexible than any other wire of the 
same capacity. It is especially val- 
uable for military uses in swamps, 


deserts, rough terrain — even 






under-water services. 

The men and women of the 
Bristol, R. I. plant of the U. S. 
Rubber Company, makers of 
Laytex Wires and Cables, have 
been given the Army-Navy “E” 
for a job well done. In expressing 
appreciation to them we are not 
unmindful of the share you, our 
customers, have had in this effort 
... you who have so willingly set 
aside plans and made the best of it, 
until Laytex is again available. In 
the final analysis, you wouldn’t 


have wanted it any other way. 


SCIENCE 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue « 


Rockefeller Center « 


New York 20, N.Y. « 


In Canada: DOMINION RUBBER CO., LTD. 






Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
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to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 





TACKRIVE 7S 


This is a special new hollow type Cherry Rivet. 
Don’t use self-plugging Cherrys for tacking. 


Critical jobs that have to pe just so . . . jobs that are 
hard to hold together— bends and curves and shifty 


materials . . . tack ‘em temporarily with Cherry Tack 


Rivets. Easy? On riveted jobs just flip in Cherrys 
every so often. For welding, drill a few holes and 
pull in a few Cherry Rivets. For bonding, stitching, 
soldering—fastening of any sort—metals, plastics, 
wood, rubber or fabrics—the job is easier if it's first 
tacked with Cherry Rivets. No obstacles, no clamps— 
economical—easy to remove. And of course Cherry 


Rivets work blind—one man on one side of job only. 


Get the complete story of the Cherry system 
—riveting with a pull instead of a pound. 
Write for Handbook A-43. Cherry Rivet Co., 
Department A-118, 231 Winston Street, Los 
Angeles 13, California. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE co BY U.S. PATENTS ISSUED AND PENDING 
= < SR eee Re eas a 
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phosphorescent pigment with ordinary white paint, a id 
illustrations show differences in visibility of signs at 
night. Activating light sources for the excitation 0; 
luminescent pigments are shown for incandescent fila- 
ment, argon glow, mercury vapor and fluorescent lamy)s 
New Jersey Zinc Co., 160 Front St., New York 
ee 


CHLORINATED PARAFFIN. Engineering iacts 
as to general properties, stability, solubility, compati- 
bility and effects of metals and metallic pigments of a 
fireproof, weatherproof, waterproof coating for fabrics. 
Form No. 500-21 reviews two types: No. 42, a light, 
amber, viscous, nonflammable plasticizer and No. 70, a 
light-amber, hard, brittle resin. Tables and charts give 
facts on evaporation rates of plasticizers review sol- 
vents, indicate compatibility with resins and effects of 
pigments on stability when heated. Hercules Powder 
Co., Wilmington 99, Del. 


TEMPERATURE CONTROLS. Form 20M in- 
troduces a complete line of standard temperature and 
pressure control apparatus. Included in the contents 
are outlines of the theory upon which these tempera- 
ture-responsive circuit containers are based ; facts about 
the cartridge; and as to the flange, block, hex and 
coupling heads provided. Those many opportunities 
for specifying such components are reviewed together 
with indications of the levels of performance to be antici- 
pated. Diagrams, illustrations and cutaway drawings 
are included. Tables contain information on tempera- 
ture range, contact arrangement, amp. rating, sensitiv- 
ity, shell diameter and lead wires. Fenwal Inc., Ash- 
land, Mass. 


SPRING LOCK WASHERS. Folder No. 142 pic- 
tures nine types available giving information on use, 
advantages, features and other related factors. Eng- 
neering data is covered plus compact general informa- 
tion and ready reference on screw or bolt size, section 
size, steel area, SAE class, weight per thousand, etc 
Also included is material on production capacity and 
modern facilities with points on quality control, cold 
drawn steel mill, fabrication, plating facilities and test- 
ing. Illustrations show metallographic inspection 0! 
steel, shipping, physical testing, hardening, automatic 
forming, atmospheric annealing and pickling of steel. 
Eaton Mfg. Co., Reliance Spring Washer Div. 
Massillon, Ohio. 


CAST-TO-SHAPE TOOL STEEL. Details are 
given on heat treating including annealing, hardening 
and tempering. Specifiable for punches; special gages 

blanking, forming, drawing and ring dies; press tools 

paper knives, special rolls plus many other points 
Bulletin W78653 illustrates electric arc furnace tapping. 
modern sand handling equipment, mold baking, core 
ovens, pouring of tool steel into mold, automatically 

controlled annealing furnace and car of castings, cut- 
ting riser from cast die, etc. Descriptive matter covers 
stainless and, heat resisting and special steels for the 
glass industry. Jessop Steel Co., Washington, Pa. 
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ence in M ass-Production of Precision Motors. 
Delco Products has been @ leading volume 
-built electric motors for the appliance 
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oi- EE ties attain maximum effectiveness under the direction of men 
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ground. These factors underlie the wide acceptance of Delco 
Motors by leading manufacturers of refrigerators, 
ironers, stokers, oil burners and air conditioners. 
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Supplementing the line of Cook Relays, “Spring. 
life’ Bellows and Pressure Detector Switches, is a 
line of accessories, a representative group of which 
are shown here. 
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tributing Strip com 


ey These are some of the items for which engineers in 
bined with ins: ‘atec . . . . ° c 
nae acy Nato the aviation, communications, electrical and elec- 


ee hee ge hege tronic manufacturing industries “Look to Cook” 
ite strip of high in ; “Sins : 

sulating vatve and when planning their requirements. 

great strength pe 

Studs of nom corro 


Here are some facts about these line terminating and 
ThA Weenie he ERs z 


strength meto!. Can switching items that are of interest to you. 
be furnished in ex- j 


act number of pairs ¢ Carefully designed to the high standards of Cook 
r ea) a ° , a 3 
sping engineers. 









Right —Type KS 
Terminal Strip is 
similar to the K 
Strip except 
that it is fu 
nishec with a 


Tooled and fabricated completely under.one roof. 


Precision manufactured with modern equipment. 


rs 


Assembled and tested with exacting care by skilled 





eh oho As 
ltl wold workers. 
nas Fanning . e e 
ie i rt Highest grades of all materials are used in all 


Left—Furnished for 6, 11, 16, 20 
pairs or multiples thereof, tnese 


Distributing Panels are furnished 
wh or without fanning strips. 





















parts. 


Manufactured in a model plant with efficiency that 


Single piece moulded bakelite provides capacity to produce in quantity. 
faceplate and fanning strip - ois 
Ce ue You can buy direct from manufacturer—if quan- 


studs 


tities warrant, we will tool for special require- 
ments. 





Below—Cable Distributing rip 
and Housing for low vo'lrage 
circuits. Special type housing 
will accommodate various types 
of strips 


Seemed tee adie Lod 
rok Atal- med) Oe el he nee 
Terminals providing solder clips on 
cable side and screw connections 
on drop side are mounted in spe 
cially selected kiln dried maple 
terminal strip. Furnished in 13 and 
26 pair capacity 


Below—Type 55 Ter 
minal Strip for in 
terior low voitage 
circuits. For mount 
Take] in instrument 
boxes and test cab 
















Left—Type 52 Interior 


Ss r 
Beiow—Type 65 Termina! Strip Junction Box showing 
Pe bc eer. bans nned brass onnec wre 'y Termina iat 
tors. furnished in various 'engths hte ee ee eae ee 


26 pair sizes. Specia 
sizes up to 52 pairs t 
order. Solder connec 
tions for permanently 
ow resistance. Termina 
block of heavily tinned 
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Above—Type 54 Interior Junction Box 







izes tal clips set : i "at Cpe aye 
er gg See pe showing Type 54 Terminal Strip. Simila 
“ab 23 g ae tra eee ee 
ation 


nit is more compact and has lighter 
weight studs 
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Left—Push Key Switch , Siam ae 
sturdy type switch built , 


requirements 



















Right UX Cab 
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16 pair cable tern 
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2700 SOUTHPORT AVENUE CHICAGO 14, ILLINOIS 
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LETT ELECTRAAL MASTRUMENT CO, 


De om 





Saas 
PRIPLETT BLECT 
= BLUET TOs. GHD. wb. A 


(ETT ELEGTRIGAL INSTROMEN” 
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MICROAMPERES & 
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INSTRUMENT DELIVERIES! 


American Instrument production is catching up with 





the needs of our armed forces—closing the gap be- 






tween too little and enough. Caring for those needs 






has expanded Triplett production lines unbelievably 






far beyond preyious capacities. And the experiences 






of war, added to more than forty years of instrument 






manufacturing, have bettered the products coming off 







those ‘lines, 





Greater Production 





Now—instruments—better than ever before—are ready 









for general use. Better place your orders, at once, with Capacity 
Triplett—headquarters for a complete line of instru- Ore Rosier Tnstramene 
ments made to one fine standard of engineering. Quality 
D’Arsonval Moving Coil D.C. Instruments Electrodynamometer A.C.-D.C. : 

Double Iron Repulsion A.C. Instruments R.F. and Rectifier Types; Sizes 2” through 7” * Complete Line of 





Instruments 





One Source of Supply 






Prompt Deliveries 










SEND YOUR ORDERS 


INSTRUMENT (0. . TO Soe eee 


OHIO «= ** 






ELECTRICAL MANUFACTURI NG 


Take a look at those blue-prints of post-war products you’re going to man- 
ufacture. Ask your engineers, your draughtsmen, to point out the parts 
that are to be fabricated of Taylor Laminated Plastics. Those are the parts 
that will give you light weight with great strength . . . attractive appear- 
ance .. . unsurpassed insulating qualities . . . the characteristics required 
for extreme machining at high speeds . . . the necessary resistance to 
moisture and solvents . . . the economy of speedy mass-production that 


will be vital in meeting post-war competition. 


Submit your blue-prints to Taylor with the confident knowledge that 


Taylor’s recommendations will be right . . . out of the “blue.” Do it now. 


. POST-WAR-PLANNING DEPARTMENT OF 


TAYLOR FIBRE COMPANYW 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE - Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA - OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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TRANSPARENT TRIANGLES 
Professional grade, 
tmadeofextraheavy, 








ner edges beveled 
for finger lift. 


No. Pash —_— 


$29, aS) 


‘ae to 18” 
$3.50 








Adjustable Post 






8” transparent tri- 
angle, adjustable from 
0 to 90° angle. Secure 


viee. No. 1sss 54,00 





















BEST QUALITY LaYour PADS 
Finest treated tracing media. Sheets—50 to a 
; ies yr z a tearing. 
0. 173AA—P.T.M.9x 12.........45. $1.45 
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“BIG-BOW": PENCIL 
COMPASS and DIVIDER 
Adjustment for circles 
of 8” diameter to less 
than 3/ 16’. Rigidly se 
structed for long 
rate — 
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MATERIALS 






JUST PHONE THE 
NEAREST NUMBER 
















Atlanta JACK. 2121 Los Angeles = MU. 2341 


















WRICO LETTERING GUIDES POST BEAM COMPASS Birmingham  3-8183 Memphis 8-6796 
For less effort and greater speed. In 12” to 58” circles. Complete with 6, Boston LIBERTY 4690 Milwaukee MARQ. 7246 
-.. wide range of heights—vertical capi- 12, and 17 inch bars, pencil part, pen 
| tals, vertical numerals or both. Prices part, and coupler in plush-lined case. Buffalo CLEVE. 0370 NewOrleans RAY. 0331 
_ range from $2.00 for %’’ numerals to pane is ona tas $4 Chicago KEY. 7000 New York WIS. 7-7678 
0: 922D: side seeps ae 





3 0 for a" apital; 
ce L Sets my Cincinnati MAIN 2664 Oklahoma City  3-6306 


Cleveland  CHE.7347 Omaha ATLANTIC 7890 
Columbus MAIN 3420 Philadelphia LOM. 7044 
Dallas RIVERSIDE 4403 Pittsburgh ATL. 3350 
Dayton ADAMS 9174 Portland ATWATER 8681 
Denver MAIN 5161 St.Louis CHESTNUT 0688 
Detroit RAN. 8483 Salt Lake City  4-7823 
Ft. Wayne ANT'Y 4142 San Diego FRANKLIN 1344 
Fort Worth 3-3244 San Francisco DOU. 5975 


























Hollywd GRANITE 4188 Seattle MAIN 4022 

Houston CAPITOL1233 Tampa M-8377 

Indianapolis MKT. 4466 Toledo § ADAMS 7224 

UWIAA AUNAUUUAUUULULULUOULLUUNUAULULULGUAAL Jacksonville 5-2166 Tulsa 3-0168 
Kans. City VICTR7881 Washington NATL. 4063 

Knoxville 3-4944 Wichita 2-2722 





Los Angeles TRI. 8164 






or mail to 


The Frederick Post Company 


Main Office: Chicago 
Branches: Detroit « Houston 
Los Angeles » Milwaukee 


MILWAUKEE 


The Grederich Post Co. of Wis., Inc. 


115 E. WELLS ST. MARQUETTE 7246 
UH 

















274 





ELECTRICAL MANUFACTURING 


DELTABESTON dio Hoo “ns 


Airborne and Ground Communications 


Hear the General Electric radio 
programs: “The G-E All Girl 
Orchestra’ Sunday 10 P.M. EWT, 
NBC. “The World Today” every 
weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS AND KEEP THEM 
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G-E Deltabeston Radio Hook-up Wires are ideally 
suited for airborne and ground radio communication 
systems. They are also used in many closely associated 
applications such as measuring instruments. These wires 
are receiving fine acceptance by producers of electronic 
devices because they minimize the fire hazard of radio 
equipment in aircraft. 

Deltabeston Radio Hook-up Wires are insulated with 
Flamenol thermo-plastic. They are constructed to resist 
flame, heat, cold and moisture; repel the action of oil, 
grease and gasoline; and withstand great abrasion and 
vibration. They’re light in weight, flexible and small in 
diameter. All Deltabeston Radio Hook-up Wires are 
tropicalized by the application of the best fungicides to 
insure continuous operations of the completed equipment. 
Sizes range from 22 through 6 but larger sizes can be 
supplied on request. They are available in both low- and 
high-tension types, also with tinned copper wire shield. 


For additional information write to Section Y844-12, 
Appliance and Merchandise Dept., General Electric Co., 
Bridgeport, Conn. Deltabeston Radio Hook-up Wires are 
distributed nationally by Graybar Electric Company, 
General Electric Supply Corp., and other General Electric 
Merchandise Distributors. 
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These Wheels 


FORETELL THE FUTURE 


As these wheels read today ...in combination 
with millions more of such wheels throughout 
America’s war-production plants...so will read 
the headlines tomorrow, reporting the fortunes of 
war from blood-reddened waters and lands around 
the globe. For these are the figure-wheels of 
Veeder-Root Counting Devices, endlessly turning 
to keep the score on production . . . to give instant, 
visible alarms of any tendency toward power-lag or 
mechanical slowdown, before these tendencies de- 
velop into shortages of material that can cause waste 
of life, prolong the war, and lead to bitter defeats. 

In plants where, today, these turning wheels say: 
“Everything’s under control .. . production is roll- 
ing right on schedule in ‘every department”, they 
are writing tomorrow’s headlines with a capital 
V. What kind of headlines is your plant helping to 
write? You can keep them on the up-and-up when 
production is controlled on the sound basis of 
Facts-in-Figures provided by Veeder-Root Devices 
on every machine and process. If your work counts 
in the war effort, Veeder-Root will help you make 
it coumt for more than ever before. 


VEEDER-ROOT INC. 


HARTFORD 2, CONNECTICUT, U. S. A. 
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FIBERGLAS’ Electrical Tapes... 


-».. inorganic... strong... wide range of sizes... 


can help solve your electrical insulating problems 


Many complicated electrical design and repair prob- 
lems have been solved by the use of Fiberglas Tapes. 
One of the many advantages is their availability in 
a wide range of widths and thicknesses. 

Fiberglas Tapes are as thin as .003” and 
as thick as .015“, with intermediate thick- 
nesses of .005”, .007” and .010”... Standard 
widths range from %” to 12". 

But, you can also add to this feature the extraor- 
dinary tensile strength of Fiberglas Tape! Fiberglas 
Tape—!4” x .003”—has an approximate breaking 
strength of 80 lbs.! Compare this breaking strength 
with those of .007” organic tapes! 

Fiberglas Tapes, being glass, have many proper- 
ties which make them most desirable for use in the 
insulating of electrical equipment . . . resistance to 


high temperatures, moisture, oil, corrosive vapors. 


In combination with suitable varnishes, the result is 
longer-lasting and more efficient electrical insulation. 
Fiberglas is available in all of the standard un- 
treated forms, together with varnished cloth, mica- 
Fiberglas combinations, varnished sleeving, pres- 
sure-sensitive tapes and Fiberglas laminates. 

So, whether you manufacture, service, buy or use 
electrical equipment—Fiberglas is worth knowing 
about, in every detail. 

Fiberglas electrical insulating materials are now 
IMMEDIATELY AVAILABLE in quantity from 
distributors’ stocks. 

When you write for complete information, include 
a request for your copy of booklet “What Keeps the 
Wheels Turning” . Owens-Corning Fiberglas 
Corporation, 1866 Nicholas Bldg., Toledo 1, Ohio. 
In Canada, Fiberglas Canada, Lid., Oshawa, Ontario. 


---A BASIC 


FIBERGLAS 


*T. M. Reg. U.S. Pat. Off. 


MATERIAL 


YARNS + TAPES + CORD + SLEEVING CLOTH AND OTHER FORMS 
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Shielding the 


ELECTRON 
MICROSCOPE 


From Vibration 


With the Electron Microscope, scientists are 






























enabled to peer into new worlds, at magni- 
fications up to 100,000 times. Vibration, how- 
ever, magnifies at the same rate. Even though 
so infinitesimal it can’t be felt, it must be 
eliminated if a perfect image is to be secured. 

This baffling difficulty was overcome by 
U.S. Rubber technicians. They developed a 
set of rubber mountings engineered to a re- 
markable point of precision and efficiency. 
Observations revealed that these mountings 
completely eliminated all traces of vibration. 


Makers of delicate instruments, electronic 
apparatus, light and heavy machinery, even 
railway and street cars draw upon the ex- 
perience of the “U.S.” staff for new and im- 
portant applications of U.S. Rubber Mount- 
ings. In ““U. S:’ laboratories, each such problem 
is treated individually, each mounting com- 
pounded and tooled to precise specifications. 
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SERVING THROUGH SCIENCE 


Bea 


ia 
ae Tn 
7] UR, hie 





2 rae 


SCIENCE OF SMOOTHNESS— U.S. Rub- 
ber technology is removing guesswork 
from the elimination of noise, vibration 
and shock. Results are pre-determined 
and qualities of performance known in 
advance of installation. 


AN INVALUABLE BOOK FOR ENGINEERS 
—an exhaustive book, ‘‘Absorbing Vibra- 
tion, Noise, Impact’’, replete with blue- 
prints, charts, photographs and explana- 
tory text, contains much new and im- 
portant information especially pertinent 


to postwar conversion and expansion. A 
limited number is now available. Eng'- 
neers and architects can obtain copies by 
writing on company stationery t0 
*““Mechanical Goods Division,’”? Room 
1406. There is no obligation. 










Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE - 


ROCKEFELLER CENTER - 


NEW YORK 20, N. Y. 
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Design that part 


ArmaSteel* 


A versatile metal that cuts 
costs—improves performance 











STEEL DIESEL PISTONS 
In actual use, ArmaSteel pistons 
have rolled up records of more 
than 1,000,000 miles of con- 
tinuous service .. . far and away 
the best performance of any 
other materials used. 


ARMASTEEL AUTOMOTIVE 
CAMSHAFTS 
In addition to the machining advantages that 
apply to all ArmaStee!l parts, the camshafts 
contribute to quiet car operation by their 
damping qualities. Selective hardening 
of cams is accomplished right on the ma- 
chining line with a production set-up. 


ARMASTEEL RECEIVER FOR .30 
CALIBER AUTOMATIC RIFLE 


ARMA 










First to define ArmaSteel: It is a highly machine- 
able metal, cast to conform closely to final shape, 
and available in a wide range of physical proper- 
ties. Any yield strength up to 90,000 lb. per sq. in. 
can be consistently obtained. Adaptability to se- 
lective hardening permits hardness rating of 50 


Rockwell C and above. 


Replacing steel in varied applications, ArmaSteel 
has provided from 10 to 30 per cent better ma- 
chineability—reduced the amount of metal to be 
removed to a fraction of previous requirements— 
increased the number of parts finished per tool 
grind as much as 100%. Equally advantageous 
have been the results obtained in performance 
through such desirable characteristics as excellent 
bearing properties, good fatigue life, high damping 
capacity and the ability of the metal to take a 
mirror finish when polished. 





























































Replace steel bar stock, ArmaSteel cut ma- 
chining time from 16 hours to less than 2 hours. 


ARMASTEEL HYDRA-MATIC 
TRANSMISSION GEAR 


Use of ArmaSteel for transmission 

"hy s parts reduces machining require- 
i ments, lessens tool wear and con- 
me © «—— tributes tosatistactory performance. 


WAR BONDS 
SAVE AMERICAN LIVES 
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CAST FOR A. 










*Reg. U.S. Pat. Off. 


SAGINAW MALLEABLE IRON pivision of GENERAL MOTORS 


SAGINAW, MICHIGAN 


Y 
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Y” Doorlou% 
/ QUALITY MOTORS 


SINGLE PHASE ¢ POLYPHASE * DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of. maximum 
efficiency and trouble-free operation. 


A NEW FEATURE 


OF GREAT IMPORTANCE 
ADDED TO OUR “OLD TIMER” 


Development Engineers 


Now . . . Chatterless operation 
is added to the known sensi- 
tivity of our “Old Timer’’ (200 


Series) . . . The new feature <a 


consists of an energy absorb 
ing material sealed within a 


Mechanical and electrical. Graduate or equivalent train- 
ing. Required for development work in the following 
branches: 


1. Electro-mechanical devices, communication systems’ 
Must be interested in development and familiar with 
magnetic Circuits. 


contact carrying cage. The com- 
pound used is not affected by 
age, oil, or moisture 


. Measuring and control instruments. Background 
should be in electrical engineering, including 
electronics. 


; Statement of Availability Required. 
No Bounce! No Chatter! 
... in the new Kurman 
200S Flat Keying Relay 


KEYING FEATURES: 

. No bounce. No chatter. 

. Input 50 Milliwatts. 

. Will key up to 150 words per 
minute, or 60 impulses per 
second. 

. Armature is mica insulated; is —- 
suitable for keying a 50 Mega- New Fi 
cycle R.F. signal. 

. Contacts will carry up to 2 Amps. 


Oscilloscopic wave form | | | | 
looks like this 
nor like his [- | [| 


SPIRAL 
Pitrinrccr nna — 
A “‘@ ROUND - SQUARE - RECTANGULAR 
R 1} f] S te k R NN Write for Samples and Prices 


oss 
35-18 37th STREET ©e LONG ISLAND CITY 1, N. Y. ™ 


BOX B-3, c/o ELECTRICAL MANUFACTURING 
1250 Sixth Ave., New York 20, N. Y. 





eature ... eliminates @ 


“bounce” and “chatter " 3 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 
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He’s a CMPC Development Engineer. He knows 
materials and methods. He'll discuss your prob- 
lems with you and tell you, first, whether yours is 
a practical application for molded plastics. If it is, 
he'll work with your designers and engineers to 
insure the moldability of your plastic part by the 
most advantageous, economical method. 


But... he’s not a one-man show. At his 
elbow . . . and consequently, at yours ... is a 
staff of engineers, designers, and production ex- 
perts... an organization with 25 years of expe- 
rience in plastics... together with the most modern 
equipment for handling the complete job through 
mold-making, molding, and finishing to delivery 
in accordance with your own production schedules. 


Submit your problems to a CMPC Development 
Engineer. With his help, and that of his organ- 
ization, your postwar plastic molding job can be 
ready for mold-making the minute priorities are 
lifted. And remember . . . he’s backed by the 
largest and best equipped custom molding plant 
in the Middle West with a nation-wide reputation 
for quality . . . for doing even the toughest jobs 
well. Write today . . . there’s no obligation. 


CHICAGO MOLDED PRODUCTS 


CC 82°F 2 8° A FS 


1024 N. Kolmar Ave. Chicago 51, Illinois 


OFFICES IN PRINCIPAL INDUSTRIAL CENTERS 


COMPRESSION, INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 


AUGUST 1944 





METAL P P DUPLICATED 


WITHOUT 


If you desire to save 

time and critical mater- 

ials on production of 
metalstampingsorothr (=== 
small parts, then the 

DI-ACRO ‘System of “**A** 
*‘Metal Duplicating 

Without Dies” merits your 
consideration. It is based on 

the rapid and accurate pro- 
duction of formed parts with 
DI-ACRO Shears, Brakes 

and Benders. All duplicated 

work is accurate to .001”. 
These precision machines are 
adaptable to an endless va- 

riety of work, and ideally 
suited for use by girl operat- 7 ae 
ors. For short runs your parts are BENDERS 
processed in a matter of hours in- 
stead of waiting weeks for dies. 


HE called himself a Send for This Catalog 
“philanthropist”, and yet the door of his “DIE-LESS DUPLICATING” 
villa at Torquay in France was nailed with ae ae eee a cores mae 
ee ee ae ae various applications, Request your Copy tow: 
communications industries. He founded the 
modern science of telephonic communica- eS 


tion. His name? Oliver Heaviside. bes pun icig 
Advance theories of communication have 

been forced into practice by urgent war 
needs. Fundamental to all new develop- 
ments, in this and other fields of electricity, is a ‘i ion 

the transformer. Stancor engineers are fully Cocinlt BOBBI N 
conscious of their responsibility to keep pace 

with and to set pace in their ° 


transformer designs for to- 
morrow’s peacetime industry. 


For greater strength—more wind- 
ing area — super - insulation. 


SEND FOR NEW COMPLETE CATALOG 


STANCO Fe 


i Ses ; ) PROMPT DELIVERY SQUARE 
“/randsformers wet" Any quantity.Askforsample | RECTANGULAR 


to your specitications. 
STANDARD TRANSFORMER CORPORATION 


1500 NORTH HALSTED STREET - CHICAGO PRECISION PAPER TUBE CO.- 


* ALSO DIELECTRIC PAPER TUBES 

EEE Les ee CHICAGO 47, ILLIXOIS 
Manufacturers of quality transformers.veactors, power se = - 
packs and allied products for the electronic industries. ee 


Catalog Upon Request 
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When you want 
more than prints 
of your drawings 


Getting your drawings into print form...and to the men 
on the assembly line ...is probably your first concern. 

You are sure of faster results, and better prints, when 
you have an Ozalid machine. 


You know, also, that you’re equipped for more than 
“ordinary printmaking”... and that you can save time, 
labor, and materials—in print production. . . in the draft- 
ing room .. . throughout your organization. 

You receive “extra values” because Ozalid is different 
from any other reproduction process. The big difference 
being OZALID DRY DEVELOPMENT. 


IF YOU'RE NOT USING OZALID 


p You can add an Ozalid Dry Developer which can be 
used with your present printer. 

p You can order an Ozalid whiteprint machine which 
incorporates printing and dry developing units. 
There’s a machine designed for your print produc- 
tion requirements. When it’s installed—you'll have 
more than a printmaking process. 


EXTRA VALUES YOU RECEIVE WITH OZALID 


e Ozalid Dry Development 

Eliminates water and potash baths, driers, multiple con- 
trols. All types of prints are produced in the same opera- 
tion—no “stops” in production. “Skilled Help” is no 
longer a printmaking requirement. 

e Complete Line of Sensitized Materials 


Papers, cloth, and foils can be processed—an impossibil- 
ity with other methods. These are available in cut sheets 
as well as roll stock—thus you can eliminate trimming 
waste. 

You can make prints having black, blue, or maroon 


OZALID 
PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
Johnson City, New York 
OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 
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lines on a white background. You can assign identifying 
colors to prints of different departments, distinguish 
checked from unchecked prints, etc. 


e Ozalid Transparent Duplicates 


May be substituted for valuable originals in subsequent 
print production ...or employed by draftsmen to elim- 
inate retracing when making design changes. 


e Ozalid Foils 


May be used to reclaim soiled or worn originals, to make 


composite prints...or fast printing “duplicate” originals. 


e New Ozalid Rapid Black 


Hailed by reproduction men as the finest dry developing 
paper ever made. Recommended for reproducing pencil 
drawings, typed material, and for printing from photo- 
graphic positives. 


For complete information, write for Cat- 
alog and samples of Ozalid Whiteprints. 





Non-Insulated Coils... Automatically Wound 
ee le eee aha eet le 1) 


You have an opportunity, with the No. 102 Universal 
Coil Winding Machine, to synchronize production by 
matching the machine’s winding time to the operator’s 
handling time. 

From two to six automatically-controlled winding 
heads can be supervised by one operator. Winding 
can be scheduled so that while manual operations are 
performed on one head, the other heads actually are 
winding coils. 

The No. 102 Universal Coil Winder is now used by 
scores of manufacturers in production of aircraft in- 
struments and other military requirements where high 
output and extreme accuracy are vital. 


FEATURES 


Each winding head automatically controlled by electri- 
cally-operated counter which disengages clutch at end of 
required number of turns . . . Readily-adjustable mechan- 
ism for governing wire-layer length—eliminating extra 
cams: ‘‘Traverse’’ changes easily made. . . Receding-type 
wire guide holders permit guiding close to work and shifting 
guide wheel to clear coil as it is taken from arbor or chuck 
. . . New-type tensions handle wires No. 46 and even finer 
over long production runs without breakage. 
Coil lengths: 4%" to 14%” with standard fittings 
l’’ to 3’ with supplementary attachment 
Maximum coil diameter: 3\4%"’ 
Wire turns per layer: 10 to 800 (with supplementary 
gears). Maximum winding speed: 
2500 r.p.m. 


Cross-wound coils (lattice-type)—Bul- 
letin 84 

Layer-wound coils, cotton-insulated or 
non-insulated—Bulletin 96 —103 
Gutter-wound coils (heavy duty)—Bul- 
letin 98 

Paper-insulated coils—Bulletins 104 
and 105 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 
Pr me a ee Ce a 
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“Technically Correct . . .’/ 


With CETRON 


“technically correct” is more than a mere 
phrase. It means the finest engineering, 
sturdy construction and 

the use of quality mate- 

rials throughout. 


CETRON 
Rectifiers, Phototubes 
and 
Electronic Tubes 
are precision-built, for 
longer life and depend- 

able service. 
é€ 
TWO EXAMPLES 
of 
CETRON QUALITY 
CE-222 .. . Full wave 
rectifier tube for installa- 
tions where high effi- 
cieney and long life are 
important requirements. CETRON 


CE-306 . . . Grid control rectifier (Thyra- CE-222 
tron) especially suited for industrial ap- 

plications such as handling primary cur- 

rents of small resistance welders . . . 

motor control, etc. 


CUE hse retee eh 
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903 MERCHANDISE MART eo Mere 


LOUTHAN SX-1 STEATITE 
LOW LOSS INSULATION 


For RADIO HIGH 
Communication DIELECTRIC 
Equipment Use es 0 Dense 

mpervious 
* To Moisture 
Any Size.... * 
.... Any Shape Precision Made 


The LOUTHAN MANUFACTURING CO. 


*‘Ceramic Specialists Since 1901’’ 


EAST LIVERPOOL, OHIO, U.S. A. 


PRODUCTS 


METAL SPECIALTIES 


Modern plant equipped 
to produce accurate 
work in all metals. 


Send your specifications 
to us for prompt esti- 
mates without obliga- 
tion. 


ELECTRICAL MANUFACTURING 





A WEALTH OF INFORMATION 


ON 
ELECTRICAL CONTACT MATERIALS 


* 


A practical working knowledge of electrical contact 
materials is of immense value to the engineer charged 
with the responsibility of designing electrical de- 
vices. With this thought in mind, nearly half of the 
big booklet, ‘Fansteel Electrical Contacts—An Engi- 
neer’s Handbook” is devoted to a thorough discussion 
of the elementary metals, alloys and powder metal 
compositions used in Fansteel electrical contacts. In 
all, 35 standard contact materials are described, their 
physical characteristics and uses clearly outlined. 
This information goes a long way toward enabling the 
engineer to select quickly the best contact material 
for his product. 


AN ENGINEERS Every design engineer, purchasing agent, and pro- 
Sd he duction man making devices using electrical contacts 
should become acquainted with this book and with 
the Fansteel man in your vicinity. Both can be of 

tremendous help to you. 


FF eT Te TC 


NORTH CHICAGOs> - ILLINOIS » 
BRANCH OFFICES IN PRINCIPAL CITIES 
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A message of special interest to 
forward-looking executives, and de- 
signers of post-war Timing devices: 


Sy NIGHIRICIN 


Tiny TIMING MOTORS 
and TIME MACHINES Timing Motor 


é ; Small—only 234” in diam- 
have been—and still are—at war, serving with eter by 15¢” deep. Pullsup 
our Navy and Army Air Forces. But, in per- to 8 oz. direct load continu- 

3 . Sy ously at 1 RPM. Brass 
forming these special war assignments, our engi- gears, hardened steel shafts, 
neers have discovered new improvements, and steel pinions, oil-impreg- 

: 5 See ; san nated double bearings - 
our production facilities have been increased. The with sealed-in supply of 
results of this war-time research are incorporated ae, con ae . 
. ° ° ~ , i é s. perates a 
in an improved standard line of SYNCHRON temperatures 40 degrees be- 
Timing Motors, Time Machines, and Clock low zero to 140 above 
Di eaten d od . y Standard speeds, from 1 to 
Movements. And our production is such that we 300 RPM. Other speeds if 
can, and will, give you what you need — as desired. 
i ‘ quickly as materials are available. . . . If your 

The Time Machine post-war planning includes miniature synchronous or DC motors, write for the 
Compact, accurately constructed, powerful SYNCHRON catalog and outline your power or timing mechanism problems 
enough to operate all types of Timing Con- 


Your hand! “Operates at standard intervals ~=HLANSEN MANUFACTURING COMPANY, INC. 


of 1 RPM, 1 RPH, 1 RPi2H, and 1 RPD. . 
Other intervals if desired Princeton 3, INDIANA @ Synchronous Motors since 1907 


SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING ; mn STEATITE 


(14 to 96 DP.) | fe CERAMICS 


* 
This range logically embraces the 


gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 1 | LAVITE Steatite Ceramics offer you 4 outstanding ad- 
inquiries are now necessarily sub- vantages: (1) Low loss factor (2) High dielectric strength 
ordinated to these vitally impo rtant (3) Exceptional mechanical strength (4) Excellent work- 
’ 3 ability. When your specifications call for a superior 
prior commutments. However, weeey insulating material, use LAVITE—then you can be sure 
urgent need will be given careful of top performance under the severest conditions. Sam- 
consideration. ples for testing and complete data glady sent upon 
request. 


Gear Specialtie 
a err Se ee D. M. STEWARD MFG. COMPARY 


om mony <p) 


2650 W. MEDILL AVE. Ph. HUM. 3482 
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MADISON-KIPP 
ZINC DIE CASTINGS 


Die Cast ferrules and fittings by the 
millions save industry an almost 
incomprehensible amount of labor 
and money. 


Die Casting is the spectacular short 
cut from pig metal to finished parts 
whether for Ordnance or essential 
civilian requirements. 


MADISON-KIPP 
CORPORATION 


214 WAUBESA STREET, MADISON 4, WIS., U.S.A. 
Sole Agents in England: Wm. Coulthard & Co., Lid., Carlisle 





EACH MONTH thousands of jobs go through 
our plant, most of them smoothly, unevent- 
fully; yet no job is ever “routine” or taken 


as a matter of course. Why? Because our 


BE we THU Fae sey 


£23 | one . ‘ 
le oionn Ve best “ammunition” when getting new busi- 
15 16 17 1819 


ee -4 ness is the uniformly high level of Peck 


Quality. In peace or in war, this “fire power” 


must be maintained. 


SPRINGS | 
and SCREW MACHINE PRODUCTS 


The Peck Spring Company 12 Grove Ave., Plainville, Conn., U. S. A. 


_ Looking for Motors 
with special characteristics ? 


However “special” your motor problem may be, 
your needs can doubtless be supplied by one or 
more of the manufacturers listed in the Motor 
Specification Table which is a regular and exclusive 
feature of ELECTRICAL MANUFACTURING. 
See pages 164-6-8. 

Refer to this handy table for a quick check on 
available motor types, sizes and related variations. 
It will help you in specifying the right power source 
for that new product! 


QUICK-START LAMP BALLASTS | Bittiah 


For use with “Instantaneous Starting’’ Fluorescent lamps. 0 iT | i | if | 
Just snap the switch and get immediate lighting — no 

starter necessary. The new Acme engineered Quick- 
Start ballast will give efficient, long life, hum-free per- 
formance. Dual 40 watt unit 2-5/8" high, 3-1/16"" wide, 
14-5/16" long, mounting centers 13-3/4" x 2". Weighs 
only 12-1/4 pounds. Available in bottom lead or end lead 
designs. Acme also manufactures “‘Cold Cathode Lamp’”’ 
ballasts for standard 8 foot, 25 mm. tubes. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 


Aeme_ili> Electric 


> 
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USE GENERAL PLATE 


ESTABLISH AN 


Adan leh 


FOR TOMORROW’S 


PRODUCTS 


Overlay, precious metals, 
one side or both sides, 
any thickness. 


Metals. These permanently bonded laminations of 
precious metals to base metals or base metal to base 
metal combinations offer many worthwhile advantages 
not found in solid metals. 

For instance, in electrical equipment such as contacts, 
General Plate Laminated Metal combinations of silver on 
base metal provide increased electrical conductivity at 
a fraction of the cost of solid precious metals. In chemical 
apparatus and other equipment subjected to corrosive 
attacks of gas, chemicals, alkalies, they provide maximum 
corrosion resistance, economically. While in other 


WL A 


Now, while your post-war products are in the design 
stages, is the time to consider General Plate Laminated 


Base metal, steel, copper, 
nickel, etc. 


products — electronic devices, signal control apparatus, 
instruments, etc., the precious metals assure maximum 
performance and long life and the base metal adds 
strength and workability. 

General Plate Laminated Metals are available in raw 
stock, sheet, wire and tube . . . inlaid or wholly covered 
or as fabricated parts. New laminated metal combina- 
tions, developed since the war and proven in battle, will 
also be available after peace. Get a head start by in- 
vestigating General Plate Laminated Metals now. Our 
engineers are available for consultation. Write for their 
services. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 


50 Church St., New York, N.Y. @ 205 W. Wacker Drive, Chicago, Ill. @ 2791 Kensington Place East, Columbus, Ohio 
@ 2635 Page Drive, Altadena, California @ 


ATTLEBORO, MASSACHUSETTS 
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TODAY 


Aigh Over Yapau, 
CASTINGS BY MONARCH ARE 
DOING THEIR PART IN B-29’S 


Backed by 31 years’ experience, a modern 
plant, up-to-date equipment, thoroughly ex- 
perienced personnel, and a complete metal- 
lurgical and physical laboratory includ- 
ing X-ray; Monarch meets the rigid require- 
ments of production for war and for the 
home front. 

Monarch's high degree of manufacturing 
craftsmanship contributes to the successful 
operation of aircraft, tanks, trucks and other 
war equipment. 

The exceptional physical properties in- 
herent in Monarch castings guarantee qual- 
ity and uniformity. 

Monarch facilities are available to product 
engineers and appliance manufacturers. 


Ke This practical treatise 
on aluminum and zinc 
casting {s yours for 


the asking. 


MONARCH ALU 
MFG. COMPANY 


General Offices and Plant: 


INUM 


9295 Detroit Ave. Cleveland 2, Ohio 


bi you will becor 
"I ced thatGast Rotary 
wt 
oe haft Se 1. 
~ Eliminates 
1 leakages 
ie troublesome 
a adjustment. 


art right now 
sending for your co 
MCI h mre lc ieal sen 
folder,” Industry's 
Trend to Air for 


Power”. Address 

9 RECIPROCAT- | 

Inc pants” i 1s eaadey 
uicker-acting, ; enton Har! 

lighter- weight, Michigan . 


Pee ib 


than reciprocat 
ing pumps- 

MOTORS « COMPRESSORS 
VACUUM PUMPS 


MFG. CORP. 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Th Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


aU e ae UeA RS, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN. MASS. 


Do You eae ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM sicsvent LAMPS? 


Radiant Energy Drying, baking, heat 

ing and dehydrating is the modern 

method—cuts drying cost, saves a 
A Sy Si ini niform 
ZS TS ZS —— space, produces wu 


Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra-Red 
process—Write for your free copy of ‘“‘Drying 
Problems Made Easy’”’ today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 
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IN DIVE 
BOMBING 
LANGUAGE... 


Douglas Dauntless, one of the 









is equipped with Pollak bomb rack. 


“Bomb Racks 
Must Operate— 
And Fast 









The “big moment” has arrived. Nose over, the dive 
bomber is hurled at the target at terrific speed. The 
split-second, when bombs have to be released, will 
arrive like a train of thought. 
Here, mechanical failures just can’t happen. The 











. bomb rack must “let go” —automatically— precisely — 
1 instantly. 

} Pollak bomb racks and shackles are precision made 
of the finest alloy metals, turned out by the thousand 
and delivered on schedule to our Armed Forces. 

: This Pollak Ability Can Aid Your 
res After-War Production 





The same Pollak engineering and manufacturing facili- 
ties which are producing these all- 
important bomb release devices, can 
be put to work for ‘manufacturers 
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Navy’s carrier based dive bombers = 


\ 


POLLAK 


PRECISION 
PRODUCTS 


POLLAK MANUFACTURING COMPANY - ARLINGTON, NEW JERSEY \ 


SPINNING 










OFFICIAL U. S. NAVY PHOTOGRAPH 


of parts and devices after the war. Some day, when 
peace is won and our war work is finished, the war- 
proven facilities here at Pollak to engineer, develop 
and manufacture precision products may be of help in 
your consumer production. 


Consult Pollak Development 
Engineers, Now 


We are specialists in fabrication of the less common 
metals, such as Monel, Inconel and ;Aluminum. We 
also have large facilities for production in Multiple 
Spindle Automatics, Lathes, Milling Machines and 
Drill Presses. 

Our development engineers will be glad to meet 
with your engineers, at their con- 
venience, to discuss your after-war 
products. Write or wire us. 





‘The original Army-Navy "FE" 
award to this company bas 
been renewed four times. 
Each of the four stars on this 
flag symbolizes six months 
of exacting service to our 
irmed Forces. 
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THE LATEST, UP-TO-THE-MINUTE 


RADIO AND ELECTRONIC CATALOG IN 
THE COUNTRY TODAY! 


Ree Cea 


te Whi 
RSENS ses | A 


Newest listings of amplifiers, communications equipment, 

radio tubes, testers, etc. - The latest developments in inter- 
communications equipment. ° Greatly expanded listing of 
needed tools, especially for assembly and factory use. * Ad- 
vance listings of 1944 radio and electronic books; repair and 
replacement parts; bargain section of values. - A brand new, 
up-to-the-minute catalog that should be in the hands of indus- 
trial plants, laboratories, government and military services, 
schools, radio servicemen and dealers (on L265), everybody 


engaged in vital war and civilian work. 
FREE 6 


The Lafayette Radio 
Catalog No. 94 will be 
rushed to you 
upon request. 
Fill out this 
coupon NOW! 


LAFAYETTE RADIO CORP. 
901 W. Jackson Bivd., Chicago 7, Ill. 


901 W. Jockson Bivd., Chicago 7, IItinois Ye 265 Peachtree Street, Atlonta 3, Georgia 
RRA ME TT A LI TET POTEET IT I OLE IE ISIN EE ST A HS ERE 
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STURDILY BUILT FOR 
Dependable Service 


Drake Assemblies are widely known for their unfailin 
dependability. However severely they may be used, 
these fine Pilot Light Assemblies keep on giving eco- 
nomical trouble-free service. For, quality is inherent 
in every detail of their design and precision manufac- 
ture. DRAKE’S patented features, developed by our 
research engineers, also add greatly to the efficiency, 
economy and dependable performance of these As- 
semblies. Currently, vital industries can get deliveries 
of custom assemblies within 3 weeks if no special blank- 
ing dies are needed. Every conceivable type of Dial 
Light is available . . all measuring up to the same high 
DRAKE standards. Please refer to newest catalog for 
details about our complete line. 


SN TYPE NO. 50 
frm Pat. No. 2220516 
rem 


PILOT LIGHT ASSEMBLIES 
DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 


aR 
wie 


WV Form Wound 
Paper Section 
HM il t Bobbin Wound 
Cotton Interweave 


TRANSFORMERS 


To your specifications 


SR ee 


93 MAIN ST. WINSTED, CONN. 


Test Insulation the Modern Way 
with a MODEL B-5 


ea ea 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a band-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resistance. 
VARIOUS NEW MODELS AND RANGES 
WRITE FOR BULLETIN No. 430 


att Meee) me On| |e 


Vie dle elle New York, N. Y 


ELECTRICAL MANUFACTURING 





Significant Facts for Steel Users...No. 2 


GRANITE CITY ELECTRICAL SHEETS 


ian provide increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles + Louisville « Memphis « Mil- 
waukee « Minneapolis * Moline « New York e St. Louis 

TYPE 

driven 

steady 


at the 
lation 


GRANITE CITY SHEETS 


WOT ROLLED SHEETS . COLD ROLLED SHEETS » STRIPLATES © TIN PLATE © TERME PLATE » ELECTRICAL SHEETS - TIM MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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INAH CV UNA TUT ae 


UTM Trae eam hy 


INDUSTRIAL CONDENSER 
te 


Products of “MERIT” are passing the test 
MERIT has established its ability to pro- 
duce in quantity and deliver promptly— 
Transformers ¢ Coils ¢ Reactors © Electrical Wind- 
ings of All Types for Radio, Radar and Electronic 
Applications 

Today these dependable MERIT precision 
parts are secret weapons; tomorrow when 
they can be shown in detail as MERIT stand- 
ard products you will want them in solving 
the problems of a new electronic era. 


Illustrated: High Voltage i 
A-2123 (small) and A-2124. Designed for =_ ea 
high altitudes. Oil-filled and Hermetic ey 


sealed. iid 


Since 1924 


MERIT COIL & TRANSFORMER CORP. 


311 North Desplaines St. CHICAGO 6, ILL. 


P s scillo- 
Cc. i D , 
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i tin 
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PAPER, OIL AND ELECTROLYTIC CAPACITORS 


INDUSTRIAL 
® Your inquiries are solicited for all special shapes, sizes and 
Cc oO | |) 3 vt s a oe designs. Send us your specifications and our proposal will be 
CORPORATION | furnished promptly upon receipt of print, sketch, model or sample. 
1725 W. NORTH AVE., CHICAGO 22, U. § ® Best grade materials, skilled workmanship and technical ex- 


perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 


® Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS Co. 


LISBON. OHIO 
PAA Se)itss a BOSTON a CHICAGO 
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petent scientific staff. 





A central New England Manufacturer employing 
over 1000 people needs Draftsman-Designer on 
telephone and signaling (mechanical) apparatus. 
Knowledge of die-casting and plastic applications 
desirable. 


WMC Regulations Prevail 


BOX B-2, c/o ELECTRICAL MANUFACTURING 
1250 Sixth Ave., New York 20, N. Y. 


CFT and 


unbreakable types 


for every application 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
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Our Contact Department is an institution in itself, equipped with every 
modern facility to furnish you anything you need in contacts and contact 
material for light or heavy duty in platinum, palladium and their alloys, 
gold and silver. Baker contacts carry the assurance that all work is done 
to a rigid standard and only by expert operators supervised by a com- 


Among our regular products are contact screws, studs, bars, plates, 
washers and laminated and inlay strips of any width and thickness. 


LIGHT ASSEMBLIES. We are equipped to undertake sub-contracting 

work for light assemblies and sub-assemblies for the electrical, electronic, 
~~ radio, refrigeration, heating and other industries and to make small 
: instruments and instrument parts to your own specifications. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 































anette 
Blower Wheels ® 


Janette wheels embody a patented design, 
which enables them to stand exceptionally hard 
service. For over 18 years, these wheels have given 
reliable service to manufacturers, whose names are 
the ‘WHO'S WHO" of the stoker, oil burner, venti- 
lating, generator, supercharger and air cooled gas- 
oline engine industries. 

Janette wheels are rugged, quiet in operation and deliver 
their maximum volumes of air with a minimum of air noise 
and power consumption. 























You too, would be pleased with their performance. 


Janette Manufacturing Company 


556~558 W Monroe Si. Chicago, ie 








THOMASTRIP #2 sop TUME-LOSSES 


in MATERIALS 
() R DEEP . WELD-BILT MATERIALS HANDLING EQUIPMENT — 


in standard types or custom-engineered to 


your special needs — can add valuable hours 
to production operations in your plant, by 
saving time now lost in slow handling methods. 
This is a promise fulfilled in hundreds of 


busy plants today where handling methods and 


@ The part illustrated production lines have been quickened by the 
h th b wide experience and knowledge of WELD-BILT 
shows what can be engineers. May we prove it in your plant? 


accomplished with | | “Weld-Bilt’”” Hydraulic Lift Truck. Handles heavier 
Thomastrip when it has i loads easier, Exclusive borizontally-mounted hydraulic 


— precoated with unit. Capacities, 2500 to 10, 000 Ibs. 
crackproof, peelproof, 
zine finish. Used as a | 
die lubricant and for | 
rust resistance, it can | 
also serve as an ulti- 


mate finish when buffed PADMA a 


and lacquered. A test | 233 WATER STREET WEST BEND, WISCONSIN 





“Weld Bilt” 


Materials Handling Engineers @ Hydraulic Lift Trucks, Two-and- 


of this product may fur- OP ge Eo Ne OI 
nish the answer to your | TM la ee all Ce ee ya 
drawing and finishing 
problems. 

end for samples. 


HIGHEST QUALITY 
FOR 4S YEARS 
| SOLDERING | 


AIT Kester engineers will gladly 

asides assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark,N.J. Canadian Plant: Brantford, Ont. 





Available for fluores- 
cent and incandescent 


SPECIALIZED PRODUCERS Bees lighting or fractional 


HP control. Trouble- 


OF COLD ROLLED STRIP STEEL é free operation, de- 


BRIGHT FINISH NOT COATED, SOLDER COATED, fd oT and eco- 
ELECTRO-COATED WITH NICKEL, ZINC, COPPER, s light control con- 


BRASS, AND LACQUER COATED—IN COLORS | ~ HS 3 serves electric power. 


Electricat No. 1010 
Division) 10 Amp. with 
T-Rating 


THE THOMAS STEEL CO. 


Manufacturing Co., Inc. 


WARREN, OHIO 7G Oem Dea. 6 
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PAPER TUBES 
ARE MADE 


Examine them point by point for 
the results of Precision’s specialized 
engineering — heavy heat-treated 
compression — spiral winding: 


Efficient brush operation is dependent 
upon the judgment used in the selection 
of grade and style. 


D. C. designing engineers have had 
years of experience in choosing brush 
grades. When new problems arise, they 
usually consult a reputable brush engi- 
neer. At times, however, local condition 
or unusual use of a machine may ad- 
versely affect brush operation. 


When brushes are not performing satis- 
factorily, call a Morganite brush engineer. 
He can often offer suggestions which will 
eliminate the trouble without changing 
the brushes, 


Our desire is to satisfy you as a pros- 
pective customer, not to sell you brushes 
which you do not need. 


MORGANITE BRUSH COMPANY, Inc. 
Long Island City 1, New York 


Greater strength 


Less moisture absorp- 
tion 


Maximum insulation 


‘Closer sizing to dimen- 
sions 


Lightest weight 


Space saving 


Also mfrs. of Precision Bobbins, 
Coil Forms, Spools. 





To your specifications. Round, square, 
rectangular, any length. Kraft fish pa- 
per, cellulose acetate, combinations. 


A ~ Ask for samples. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 
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TELLS HOW 
TO QUICKLY 
AND EASILY 


CODE 
WIRES; 


Saue Time on 
- Wire Assemblies 
« New Installations 
- Maintenance Jobs 


READY TO USE 


E-Z CODE Wire Markers 
come on handy cards. They 
are simple to use, stick 
quickly, no moistening, stay 


on and stand abuse. 


Our standard types fit 
most coding requirements, 
although special codes, 
sizes and arrangements can 
be made to your specifica- 


tions. Prompt deliveries. 
EACH WIRE CODED 


WRITE TODAY TO 


WESTERN LITHOGRAPH COMPANY 
Dept. A3, 600 E. 2nd St., Los Angeles 54, California 


WIRE MARKERS 


The Permometal" tip of all PERMOPIVOTS* is your guarantee of longer life and greater 

accuracy for precision instruments, PERMOPIVOTS retain their satin smoothness and 

low coefficient of friction many times longer than ordinary pivots. They cannot corrode 
- require no oil .. . are non-magnetic. 


PERMO, Incorporated « 6423 Ravenswood Avenue, Chicago 26, Illinois 


WRITE TODAY FOR COMPLETE INFORMATION 


INCLUDE | 
GUARDIANS 


IN YOUR 
POST-WAR PLANNING 


% Guardians have ably served in war and peace. When victory is 
won and your production is resumed, Guardians will be ready to 
serve you again. 
Guardian Direct Drive Couplings have exclusive rubberized cush- 
ions. No parts to get out of order,”or to lubricate. 

Write for Information. 


UU ee 


216 E. MICHIGAN S1REET MICHIGAN CITY, INDIANA 


ILSCO LUGS 


They’re 
Both Champs 


j 
1 


Put your money on either 
one... ILSCO SOL- 
DERING LUGS or 
ILSCO SOLDERLESS 
LUGS. You'll be in on 
the pay off whatever you 
use in the ILSCO LINE 

. made from copper 
tubing right in our own 
plant . . . known for 
quality always. 


Underwriters’ and 
other approvals, 


Please rush us sample and 
illustrated 32-page catalog. 


ILSCO COPPER TUBES & PRODUCTS, Inc. 
CINCINNATI, OHIO 
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COMMUTATORS ... 


SLIP RINGS... 


Produced In Volume For The Finer Motors and Generators 


by 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 


5; —— 


YF, Oe ums tT. = tT. 
Z Ty = ee 


— 


No matter what your IGNITION or ELECTRONIC problem, 
SMITH COILS and SMITH engineering provide the answer. 


TT aa LUSTy | HAVE GUTS, TOO! 


Give us your “specs” and we'll see you through. We're now 
engaged in 100% high priority war production, and know what 
speed, precision, and on-time delivery means. 


oe You get maximum power per NATHAN a” lick 
ounce of weight in this small frac- R. co. 
tional H.P. Motor. Designed for speeds 


‘ ¢ . 105 PASADENA AVENUE 
3.000 20,000 R.P.M. and 
from v ve R.P.M. and for SOUTH PASADENA, CALIFORNIA 
voltages from 6 to 115. Engineered to : 
5 See oe a Electrical Products 
your exact performance specifications. 
Precision-built of quality materials for F 
long life, dependable operation. How IRST 
many do you need—and when? 


Small Motors, Juc. 


1326 ELSTON AVE., CHICAGO 22, ILLINOIS 


because they 


Design + Engineering - Production — 
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LET LESS METAL 


MAKE MORE MONEY BNW! Sovvesvor Ge 
ee Bema) ALT] —— ext 
A levee ; 


The Dynamotor designed to 
insure maximum efficiency at 
all operating altitudes and 
temperatures. 


Winco Dynamotors are regular- 
ly available in standard outputs 
and sizes... special Winco 
Dynamotors can be designed to 
meet your exact heed.’ Our free 
Advisory Engjneeting Service is 
\ yours without obligation. 
It's expensive to hold a mechanism in place | \ Why not consult us? Sey fi-\sa" 
with unnecessarily big shoulders or collars,— ~_ S 
or to temporize with small cotter pins, etc. tf DYN AM OT nes 
Let us show you how spring steel retaining @) 
rings can do a thoroughly efficient job for you. er GS winc rarer corporation - Sioux city, 1oWws 
More and more retaining rings are being 
used in these days of necessary economy. 
Every ounce of metal and every cent of cost 
is more important today than ever before. 
It is needless waste in most instances to 
turn your shoulders by cutting down larger 
shafts, when you can groove a smaller shaft 
and apply a spring steel retaining ring. 
You'll get excellent results at unbelievable 
savings. 
Every shoulder on your machines or on 
your metal products should be examined to 
see whether or not smart engineering could THE R M OST A T 
take advantage of these modern artificial Conduction type, sensitive heat control for electric Syemences and 
shoulders on shafts or in housings. equipment. Consistent, dependable. Entirely enclosed. 
. 2 as Size 3” x 1” x %”. Adaptable to narrow range fine adjustments or wide 
Write today for our descriptive folder on range course adjustments, within 100° F. and 600° F. Carries 1500 
Retaining Rings. Watts A.C. 


THE NATIGNAL LOCK WASHER COMPANY 


GENERAL THERMOSTAT CORP., 1039 Webster Ave., New York 56, N. Y- 
Newark, N.J., Milwaukee, Wisc., U.S.A. U sea S P E E D Cc R A F T 
WIRE STRIPPER 


Retaining Rings for Faster and 
save money i Better Wire 


and metal Stripping 


With rugged construction 
—" precision adjustments and 
(round closed) machine tool accuracy 


Speedcrafts have been 


pleasing hundreds of users 
over a period of 18 con- 
secutive years. 

Neen! 


Se Is a a ae 





Write for complete information—sending wire samples—no obligation 


THE WIRE STRIPPER CO., = i*S.ceitne? Skis 
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, 7A SETTING THE LENGTH 
TCIM MAMI oc concn ieee 
CUTS Zocr PRODUCTION & ASSEMBLY § 
COSTS WITH PRECISION FABRICATED — 


CONTACTS * TERMINALS ¢ CLIPS 
LUGS * PANELS ¢ PLATES 
ETCHED DIALS AND 
DECORATED 
NAME PLATES 














Typical achievements of Grammes production and decorative ingenui- 
ties—heavy gauge aluminum panel with 61 accurately positioned holes, 
certain aluminum attachments welded to the back, finished in 3 colors Greater precision and closer control 
of high-baking enamel. Dials with sharply defined close tolerance without sacrificing production remains a 
calibrations and precision placement of holes—in different sizes and | constant challenge to Accurate Engi- 
. shapes and types of metal, finished in special plating, coloring and neers. It is the reason why many unusual 
i enameling processes. Terminals and Contacts available in many types | machines like the one above have been 
1 a developed and built by Accurate to help 
H Grammes 69 years of precision fabricating skills, cleverly devised make better springs faster. 
1 assembly methods and broad “know-how” can also be your complete This automatic spring setting machine ' 
4 manufacturing and assembling source. The facilities listed below pro- checks and sets compression springs to 
vide a centralized set-up for efficient and economical precision fabrica- an exact length to closely control spring | 
tion and assembly. The all-inclusive services and facilities of Grammes load. It saves time, labor, and reduces cost, 
“Packaged Metal Engineering’’ mean that—*in one package... one The quality and service you can ex- | 
cervice... we take over ALL responsibility, acting as YOUR factory pect from Accurate is the result of a | 
from Design Research to Drop Shipments. combination of many things: special ex- 
perience, “know how,” ingenuity and | 
samme SCWNG,ANEASHY pao | aterestin making better springs, quicker 
SPINNING EMBOSSING SPRAYING PLATING | at lower cost. What are your spring and | 
WIRE FORMING LITHOGRAPHING HARD ENAMELING wire form problems? 
ENAMELING a a eee Send for the New Accurate Hand- 





book. It is full of informative data 
and formulae that you will want for 
your files. Free of course. 


From idea development and product improvement to postwar manu- 


A facture, Grammes Contract Service facilities are available NOW for 


Research, Design, and Engineering. Let us work with you, complete 





confidence assured. Send today for our booklet —“'Contract Service by 


Grammes’’— address Dept. 19-8. 


“MASTER CRAFTSMEN IN METAL” 


L. F. GRAMMES & SONS, INC., ALLENTOWN, PA 


ESTABLISHED 1875 
NEW YORK CHICAGO DETROIT CLEVELAND MILWAUKEE PHILADELPHIA 









ACCURATE SPRING MANUFACTURING CO. | 
| 3817 West Lake Street * Chicago 24, Illinois 
SPRINGS @© WIREFORMS @¢ STAMPINGS 
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FUSE CLIP 
a VITAL PART OF m TN Wane 


COMPLETE ene 
CIRCUIT 
PROTECTION 


The Universal porcelain parts shown above merely indicate 
the variety of shapes and sizes to which “dry process” porce- 
lain is adapted. The Universal Controlled Quality method 
of production is your asssurance of uniform dimen- 
sion tolerances. Your inquiry invited 


tHe UNIVERSAL cray propucts co. 


1540 EAST FIRST ST. « ¢ ¢ SANDUSKY, OHIO 


LeeGuse FUSE CLIPS et 


Phosphor Bronze, Nickel-Plated, and Beryllium Copper, Silver-Plated | Udi 3 


ps ‘ sas AIRCRAFT 
In Littelfuse the science of the Fuse Clip has aaiai tel tas 


kept pace with that of the fuse itself. This is 

absolutely necessary to meet dependably the 

many new efficiency factors of complete circuit pliant 

protection today—in electrical industry, in elec- motor with § lias. 

tronics, in communications, in radio and televi- ae aa dex. a sta 
sion, as well as in aircraft, ordnance and marine COMPLETE ENGINEERING SERVICE 
equipment, and other services. me PETER TRA TCR Rare mitt tac 


n the design of machines to meet yo equire 


Ask for the NEW Littelfuse Fuse Clip Bulletin F LECTRIC SPECI ALTY 0. 


See what exclusive Littelfuse improvements have 
: : ; 212 SOUTH ST. STAMFORD, CONN. ae 
wrought in design and forming, for better con- 


tact with the certain results 
of maximum electrical con- 
duction—lower coefficient of 


heat, with protection of pan- STOPS 


el boards and switches. Lit- 
telfuse Clips provide contact L OSSES 


over the largest possiblearea, making dies 

with firm, dependable grip. & templates 

Wherever clips are used, ; ) 
simply brush on right 


Littelfuse can help in your at the bench; ready 
. ‘ . ‘ for the layout in a 
circuit protection. few minutes. The 
dark bluebackground 

makes the scribed layout lines show up in sk arp relief, and at the 


= LITTE LF U S E | a Cc Oo R PO RATE D same time prevents Wiwidiieee andaccuracy. 


4757 RAVENSWOOD AVENUE, CHICAGO 40, ILLINOIS in Conade: 444 Posific Ave., Toronto, Ont. 
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N-WeL CUSTOM MADE 


UR CLR ae 
For More Than 20 Years! 


“FRAHM” 
FREQUENCY METERS 






























. ». IN 1910 


the wood engraving at the right 
appeared in our first bulletin on 
Frabm Resonance Frequency 


Meters. » 





Coils of random, pre- 
cision layer, form 
bobbin and multi- 
paper layer windings. 
All coils are impreg- 
nated with varnishes, 
compounds or waxes 
under vacuum pres- 
sure. They are built to 
conform to Army, 
Navy and Signal 


Corps requirements. N OTH FE LFER | 


Recent expansion and 


new equipment en- WINDING LABS. 
ables a to accept a 118 Albemarle Ave: 
limi b 

imited number of TRENTON, N. J. 


orders for prompt 
shipment. 
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‘ GIBSON ELECTRIC COMPANY| 
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ik 
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...AND TODAY @ 


the Frahm instruments shown 
above are typical of the thousands 
we build each year. | 
















w | In the 34 years that have passed’since Mr. James G. 
ee ~ | Biddle introduced Resonant Reed Frequency Meters to 
mt American industry, the basic principle of these instru- 
a s et | ments has not changed. Countless refinements and im- 

V/A, Vl tO} , |. provements have been made since that date, and the 


range of application is being constantly broadened. 








Gibson Service includes the design and | Frahm Resonant Reed Instruments were unique and out- | 
manufacture of electrical contacts to standing in 1910. And today, through Biddle experi- | 
meet individual service requirements. ence, research and development, the same simple 
We invite you to discuss your contact resonant reed principle is being applied to the solution 


of an amazing number of measurement problems. 


Write today for Bulletin 1695-Q 


problems with us. 
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GIBSON ELECTRIC COMPANY JAMES G. BIDDLE CO. 


Vv 
mtg 9°: iui allenic 1211-13 ARCH STREET « PHILADELPHIA 7, PA. 


PITTSBURGH 21, Penna. 
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| ‘Eleventh in Aico’s plastic application series. 


PureCarbon Engineers plastics insure Cord Connector 


Are Trained to Tame a Perfect Collar Fit... 


Tough Brush Problems 


The metal collar on this 
plastic Ever-Lok extension 
cord connector is molded-in, 
insuring strength and a per- 
fect fit for dependable service in industrial power systems. 

Proper design, correct choice of material and 
precision molding are the factors on which that per- 
fect fit depends. 

Manufacturers supplying all branches of industry turn 
to Aico— and Aico’s 29 years of molding experience — for 
the solutions to plastic problems which assure economical 
production and reliable functional performance. 








There’s a Pure Carbon engineer in your city— 
. 

or nearby—who is ready to serve you as an 

expert and resourceful collaborator. 


His specialized knowledge — plus Pure Car- A 
bon’s extensive range of brush grades — will MOLDING MATERIAL ish 
. . nm 
spare you needless searching and costly experi- Durez 2270, 8 oct 
menting. moided-i inserts underé? contraction 


rocess at ¢ Durez 
re properties, Contraction, AY 


pansion ®racking- 
Pure Carbon offers you an extensive range and 


variety of grades, so you may select the brush 
you require — the one brush that will work 
best in your machine. 





WRITE US TODAY — WE'LL ARRANGE 
TO HAVE THE PURE CARBON ENGINEER 
SEE YOU AT YOUR CONVENIENCE 


Product Designers! Write for Bulletin Describing 
Uses of Pure Carbon SEAL RINGS 


Src PRECISION 
Pure Carbon Co., Inc. , MOLDING 


Saint Marys Pennsylvania 29th Year 
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PERMANENT MAGNETS MANUAL 


From many years experience in.the production of ALNICO 





permanent magnets, The Arnold Engineering Company has 
prepared an authoritative, up-to-date manual of valuable 
information on the design, production and application of 


the modern permanent magnet. 


Contents include such subjects as Magnet Materials, Resist- 
ance Comparisons, Physical and Magnetic Properties, De- 
magnetization and Energy Curves, Fabrication, Design and 
Testing. Charts and tables illustrate and explain various 


aspects of the discussion. 

















Recent improvements have opened many new fields for ‘ a ] 
permanent magnets to reduce the cost and improve the 


efficiency of many devices. —~ ’ ie y/) 


i 
- ; 
Write today for your copy on your company letterhead. i 
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3 ' , = Specialists in the 
Cee MAA ONIN BOUONMID worcrecrune of Alnico 
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS PERMANENT MAGNETS / 


mem IRN em em we mm rN RN CE a rR cE ee 





Where Ordinary Set Screws 
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Designed for oper- 










ti to 300 Ibs., TWO-WAY 
See ee Work Loose Use QUiiti() 
suitable for gas, oil, water, air CURRENT FAILURE 
and steam. Approximate open- HYDRAMOTOR Reg. U. 8. Pat. Off. 
ing time 8 to 10 ds; closin 
ak snake Gomes di VALVES Widespread usage has proved 


mension only 41/4’, diameter 6” 
high, weight approximately 7/2 
lbs. Write for Catalog 52. 


that the “UNBRAKO" HOLLOW SET SCREW with 
the knurled point can be relied upon to ‘stay set’ 
once it is tightened in the usual way. These Knurled 
Points dig-in and hold against vibration. The screw, 
are easy to remove and can 
be re-used again and again- 


801 ALLEN AVENUE, GLENDALE 1, CALIF. 
Branches: Boston * New York + Detroit * Chicago + Dallas 





Philadelphia + Cleveland + Atlanta * Denver + San Francisco 


Pat'd. & Pats. Pend. 
Sizes #4 to 114” diameter. 





Write for “UNBRAKO” 
Catalog Today. 


Knurling of Socket Screws originated 
with “UNBRAKO” years ago. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 594 
— BRANCHES — 





=) ; REG. U.S, PAT. OFF. a 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 














ROSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 
OVER 40 YEARS IN BUSINESS 






RING [EAUGUST 1944 


AVAILABLE e WANTED 


Address all keyed replies to the bor number indicated, 
c/o ELECTRICAL MANUFACTURING; 
1250 Sizth Ave., New York 20, N. Y. 


METROLO 


| UNGSTCN 
CONTACTS 


POSTWAR PRODUCTS WANTED 


_ | Organization experienced in manufacturing, engineering and mer- 
i chandising is now interested in mechanical and electrical devices; 


— for 
minimum 


k! 


The attributes of Tungsten metal — extreme 
hardness for mechanical durability, resist- 
ance to oxidation for low contact resistance, 
relative immunity to pitting and arcing 
effects, and extreme conductivity — are well- 
known as a perfect contact medium. 

While assuring perfect electrical contact, 
these same advantages assure maximum 
service longevity. Maintenance filing, dress- 
ing, etc., become negligible factors. Service 
and equipment tie-ups, through contact fail- 
ure, are eliminated. 

METROLOY Tungsten contacts are a 
designed-in feature of dependable appa- 
ratus and equipment everywhere. 


Metroloy Company, 57 E. Alpine Street, 
Newark 5, New Jersey. 


’ | either new ideas or improvements upon present methods on an out 
| | right purchase or royalty basis. All replies held in strict confidence. 
| Research Dept., P. O. Box No. 69, York, Pa. 


WANTED — GRADUATE ELECTRICAL, MECHANICAL AND 
STRESS ENGINEERS 


Excellent immediate and postwar opportunities. Should have 
experience on small electro-mechanical devices. Apply by letter, 


| giving experience resume and draft status, to Lear Avia, Inc., 


Piqua, Ohio—R. J. Biggs, Special Representative. Must comply 
with W.M.C. Regulations. 


HAVE YOU HAD EXPERIENCE ON MACHINE CONTROLS 


Established company in Middle West requires the permanent 


| services of a man who knows and can layout electrical motor and 


control applications on machinery. Knowledge of hydraulic con- 
trols would be useful but not essential. Salary to $3,600.00. 
Box B-10. 


SALES ENGINEER 


Desire electrical and radio lines for present and postwar. Graduate 
engineer. Design and application experience. Have aircraft manu- 
facturer contacts. Box A-99. 





SALES MANAGER 


Electrical engineering background, extensive experience in indus- 
trial sales in all phases of organization. Can plan and execute 


| complete program, analyze markets, products, marketing and budg- 


ets to produce maximum profits with minimum effort. Box B-9. 


TE ya meee 


MOLDS are built in our own MOLDED PARTS are pro- 


Tool Room, backed by over duced with the latest type of 
Ree aE ; equipment and the parts are 
25 years’ experience inmaking subject to a rigid inspection 


Plastic Molds: before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


2035 CHARLESTON ST. CHICAGO, ILL. 
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RODUCTION 
RECISION eum 
ROTECTION @ 


ptutomatic Reset 
Time Delay Timer 


ERE in one Timer are combined all the uses 

learned on the production fronts of industries 
engaged in war work. The Automatic Reset Time 
Delay Timer is designed for application on alter- 
nating circuits where an adjustable or fixed time 
delay between the closing of a circuit and the pre- 
determined closing or opening of another circuit is 
required. 


e Control of heat applications 
Some e Conveyors 


Typical e@ X-RAY Timing 
ypica @ Closing plate circuits (electronic 
Uses devices) 
@ Time sequence control for timers 
in multiple. 


Write for bulletin A12 for complete information and prices 


INDUSTRIAL TIMER CORPORATION 


110 EDISON PLACE (tiar 





“Now, if we 
were only } 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE, AT 45th ST., NEW YORK 
—A Hilton Hotel — 


OTHER HILTON HOTELS FROM COAST TO COAST: 
TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town Howse; 
MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 
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Touse ELECTRIC HEAT 


to dry paint, varnish, lacquer 


uth CHROMALOX 


ELECTRIC HEATING UNITS 


Here is one of the most valuable applications of 
electric heat, due to its close temperature control, 
cemplete uniformity, cleanliness, absence of fire 
hazard and fumes, and in some cases, easy porta- 
bility of the equipment. As with all Chromalox 
unit applications, installation is simple and easy. 






















} 
Refer your dry- 
ing problem to 
our staff of 
electricheating 
| experts, who 
have volumi- 
| nous data of 
previous instal- 
| lations to refer 
| to. For general 
| information, 
send for the 
Chromalox 64- 
page catalog. 


OVEN HEATER 


This is a standard Chromalox 
design, built in various dimen- 
sions and capacities. It employs 
Chromalox strip heaters, so 
mounted as to set up a contin- 
uous warm dry air circulation. 
Thousands of these heaters are 
in use, in ovens of all types, 
usually with thermostat for au- 
tomatic temperature control. 
Strip heaters are sometimes 
used without the mounting il- 
lustrated, placed as desired in 
the oven. 


A CONTINUOUS 


| DRYING PROCESS 


This ingenious set-up was de- 
veloped by a manufacturer for 


F the continuous spraying and 


drying of lacquered articles. 
The turntable brings the prod- 


' uct into the spraying booth, 
. where it is sprayed without re- 


moval from the holder. It then 
emerges into the drying tunnel, 
where Chromalox strip heaters 
curved to fit and mounted on 
the inner walls, supply heat to 
completely dry the lacquer dur- 
ing progress through the tun- 
nel. This is typical of the 
time-saving processes often de- 
veloped through the applicabil- 
ity of electric heat. 


DRYING WITH 
HOT AIR BLAST 


Ovens are often heated with one or more 
of these Chromalox air blast heaters, 
placed in an air duct with blower con- 


nected to the oven, pro- 
viding a constant circula- 
tion of heated air against 
the product to be dried. 
“Koilfin” units, also illus- 
trated, may be placed in 
front of a fan or blower. 
This method, due to 
higher air velocity nat- 
urally speeds the drying 
operation. It is also not- 
ably easy to apply. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd., PITTSBURGH 8, PA. 
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RELIEVES 
“SPLITTING 
HEADACHES 


Twin-Fast’s relieved shank diameter minimizes 
danger of stresses that might cause 
fractures or fissures. 


Twin-Fast’s shank diameter is less than its thread diameter 
(major diameter). This eliminates the wedge action and pre- 
vents the stresses set up by the “bulky” shank of the conven- 
tional wood screw. Consequently, Twin-Fast Screws eliminate 
splitting of the wood—a costly “headache” in most wood- 
working plants..They also allow for the natural expansion 
and setting of the wood fibres. 


What’s more, Twin-Fast’s relieved shank increases the hold- 
ing power, because it does not push the fibres away from the 
threads, weakening the seating. And the process of manufac- 
turing Twin-Fast Screws assures perfect shank uniformity — 
every time—a plus for fit and fastening speed. Send for Twin- 
Fast samples and literature today. 


OTHER TWIN-FAST FEATURES 


Twin, parallel threads spiral root 
from opposite sides, providing 
twice the thread pitch of ordinary 
screws. Driving time and costs are 
cut in half! 


Cylindrical construction (not ta- 
pered) increases thread area for 
tighter seating, greater holding 
power. Often, fewer and shorter 
screws may be used. 


BY ALL MEANS 
BUY BONDS! 


PATENTS 2,314,390, 2,314,391; 


OTHER PATS. PENDING 


Single, sharp, centered point 
where twin threads terminate as- 
sures quick starting, self-centering, 
balanced driving. No eccentric 
“crawling”—no misalignment! 


Twin-Fast Screws come in steel or 
brass; round, flat, or oval heads; 
standard sizes and thread count. 
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WATERVILLE, CONWNECTICHT 
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Peerless Electric Co 

Perkins Machine & Gear Co 
Permo, Inc... 

Permold Co 

Pheoll Mfg. Co 

Phillips Screw Manufacturers 
Plaskon Co., Inc 

Pollak Mfg. "Co. 
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Porcelain Products, Inc 
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Redmond Co., A. G 
Reliance Elec. & Engineering Co 
Republic Steel Corp 
Rex Rheostat Co 
Richardson Co., The 
Rockbestos Products ¢ orp 


Roebling’s Sons Co., John A 

Rogan Brothers 

Rome Cable Corp 

Russell, Burdsall & Ward Bolt & Nut Co 
Ryerson & Son, Inc., Joseph T 


SKF Industries, Inc 
Saginaw Malleable Iron Div., 
General Motors Corp 
Santay Corp. Noahs 
Scovill Mfg. Co. .. 
Seymour Mfg. Co., The 
Shakeproof, Inc 
Signal Electric Mfg. Co 
Signal Indicator Co 
Small Motors, Inc 
Smith Mfg. Co., Nathan R 
Sola Electric Co.. 
Southington Hardware Mfg. Co 
Spencer Thermostat Co 
Sperti, Inc... ... 
Sprague Electric Co. 
uare D Co.... 
Stackpole Carbon Co 
Standard Pressed Steel Co 
Standard Transformer Co 
Standard Transformer Corp 


Taylor Fibre Co 

Thomas & Sons Co., The R 
Thomas Steel Co., The 
Thompson-Bremer & Co 

Toledo Standard Commutator Co 
Torrington Co., The.. 

Trico Fuse Mfg. Co 

Triplett Electrical Instrument Co 
Tuttle & Co., H. W 


Udylite Corp., The 

United Screw & Bolt Corp 
U.S. Rubber Co 

United States Steel Corp. 
United Transformer Co 
Universal Clay Products Co 
Universal Winding Co 
Utah Radio Products Co 


Valley Electric Corp 
Veeder-Root, Inc 


Waldes Koh-I-Noor, Inc 
Waterbury Companies, Inc 
Wenco Mfg. Co 

West Bend Equipment Corp. 
West Virginia Pulp & Paper Co 
Western Cartridge Co : 


~~ 


ru aeoo 


Stan-Test Corp., Div. Blackstone Mfg, Co.... Western Lithograph Co an 
Star Electric Motor Co Westinghouse Elec & Mfg. Co. ee Se 
Star Porcelain Co 183, Back Cover 
Sta-Warm Electric Co ; Weston Electrical Instrument Corp 

Steward Mfg. Co., D. M 7 Whitaker Cable Corp 

Sticht & Co., Herman H og Wiegand Co., Edwin L 

Strom Steel Ball Co ; Wilson Co., The H. A 

Struthers-Dunn, In¢. ; Wincharger Corp 

Stupakoff Ceramic & Mfg. Co Wire Stripper Co 

Superior Electric Co Wolverine Bolt Co 

Superior Tube Co Worcester Pressed Steel Co 


_ WE SPECIALIZE IN 
LAMINATED METALS 


HE corrosion resisting — oxidation resisting 
properties and electrical characteristics of the 
precious metals have made them a “must” 
many parts of the nation’s war machine. 
Fortunately, strength, rigidity and other neces- 
sary qualities, which they lack, can be sup- 
‘plied by our perfected process of lamination 
with base metals. This provides precious 
metal on the exposed surfaces, where it is 
and a base metal alloy body to meet 
conditions of service. 


Laminated metals have been our’ af 


half a century ago, and we naturally 


this field. We can supply you with 
metals in sheet, wire, tubing or ma 


parts to your specifications a 


ELECTRICAL MANUFACTURING 
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tremendous advantages on many applications and this is espe- 





cially true if you secure your variable speed operation with 


Master Speedrangers. 


The speed varying mechanism is a steel on steel drive which 
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Master Speedrangers are available for every current speci- 
fication, every type enclosure, with gearheads, unibrakes . . . 
and in the whole wide range of types in the Master Line. This 
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The unit shown below is ideally suited to the job as it provides 


smooth, stepless operation to as high as 5000 RPM without the 

















use of gears, etc. . . . saves space, saves parts, only one unit. 
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manual remote control PT CLe 


The complete Speedranger is designed, manufactured and 
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facturer, so there is no division of responsibility “ > ; 
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Investigate how easily you can secure the a 
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THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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WHERE IT’S .005” BETWEEN 
BURNOUT AND LONG LIFE 


There can be only one 


5 i ‘ “_ tif ‘‘right’’ insulation where space 
---use insulation prove y titty limitations allow insulation only 


years of field tests! .005” thick. That’s the one that’s 
adequately tested and proved 


for the application. 


For thé right insulating material for any and every job- -investigate 
the Westinghouse line of ‘‘Tuffernell’’ Insulating Materials. They’re 
the culmination of fifty years of field tests with every type of elec- 
trical equipment. Westinghouse insulation experience with all con- 
ceivable types of insulating materials has built up an authoritative file 
of exact application data. All of it is made available to you through 
Westinghouse Insulation Specialists. 

Some valuable portions of this ‘“‘insulation know-how”’ are included 
in the new Insulation Sample Book which simplifies selection of Micas, 
tapes, fabrics and papers with actual samples. It helps identify 
different |grades, gives dimensions, ratings, and helpful application 
data. Copies are available through your nearest Westinghouse dis 
tributor. Ask for B-3322. Westinghouse Electric & Manufacturing 


- Company, East Pittsburgh, Pa., Dept. 7-N. J-06356 
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